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Irrigation in India.—The Ashti Tank’. 








BY CHARLES TOLER BURKE, B. E., M. inst. C. E. 





This work is situated in the Madha taluka, 
Sholapur district, about 16 miles southwest of 
the town of Madha, 12 miles northeast of the 
important town of Pandharpur, and 15 miles 
in a direct line from the nearest station of the 
Great Indian Peninsula Railway. It is pro- 

ed to construct a branch line to connect the 
Great Indian Peninsula Railway at the Barsi 
Road Station with the town of Pandharpur. 
T e proposed line passes at a convenient dis- 
tance from this large irrigation work, and will 
thus afford facilities for the ready transport 
of the various grains and produce cultivated 
to other parts of the country. The project 
was originally prepared by Captain (now 
Colonel) C. B. Penny, R. E., in 1869. In 1876, 
when the great famine in the Deccan was im- 
inent, the prosecution of usefel works upon 
which to ered the large numbers of people 
seeking relief from the State was urgently 
called for, and this work was one of the first 
undertaken for that purpose. The project was 
thoroughly revised, the works as executed 
were designed, and complete plans and esti- 
mates were prepared by theauthor, under the 
orders of Colonel (now Major-General) C. J. 
Merriman, R. E., then Chief Engineer for Irri- 
gation. The works were carried on under the 
author’s superintendence. 

The total expenditure uponthe Ashti Tank 
works to the 3ist of December, 1881, was in 
round numbers Rs. 4} lakhs,‘ of which Rs. 23 
lakhs were expended upon famine and extra- 
mural labor. Of the remainder, Rs. 1} lakh, 
a considerable amount was devoted to the pur- 
chase of materials and stores. The project 
comprises a storage-reservoir or tank formed 
on the Ashti, a tributary of the Bhima river, 
by an earthen dam 12,709 ft. in length,and 58 ft. 
in maximum height, storing 1,500,000,000 cu. 
ft. of water, and having an area of water- 
surface, when full, of 4.18 square miles. Two 
canals extend from the tank to the banks of 
the Bhima river; as now designed they are es- 
timated to command a total area of 16,164 acres, 
and are capable of extension to command a 
total area of 25,270 acres. The area of the 
catchment basin is nearly 92 uare miles. 
The geological formation of the 
longs wholly to the trap series, and appears to 
be generally of a kind such as would yield a 
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ocality be- |; 


AMERICAN 


Years. Pandbarpur 
Inches. 
1877 36.66 
1878 38.32 
1879 23,74 
1880 ° 33.62 





Regarding the question of “run-off,” the fol- 
lowing observations were made during the 
same monsoon season. 1881,in the cachment 
area: 


Months. 


fair portion of the total rainfall for the- purpose | Octobe 


of filling the tank. 

The town of Pandharpur is the station near- 
est to thesite of the tank, at which the ruain- 
fall had been gauged prior to 1877, and in pre- 
paring this project the annual fall in a period 
extending over fifteen years was considered 
in estimating the supply of water available to 
fillthe tank. An abstract of the rainfall reg- 
istered from 1861 to 1876 is given in the follow- 
ing Table, which shows the total fall in each 
vear, as well as the monsoon fall from June to 
October inclusive :— 


The monsoon fall 


| Year. Total Monsoon “4 
Fall, as es econ 














| Dns 
| Fall. | sidered in estimat- 
sian icaalibanis | ing the available 
| > A run-off,” as the 
wet.... Unghes. | Inches. | rainfall is almost 
1862...-| 29.75 ~ 14 | confined to these 
ngs... i 12.07 | months. ee 
1895... 3071 | M71 ie. oe = yaiy 
1866....| Not available | y, : 
1867... | 91.99 20.81 one year, 1874, was 
1268. 19.40 we the _ — that 
AD. «| 37.21 it. | month sufficient to 
fuss. ae a9: +: produce any appre- 
1872. 32.99 30.73 | Ciable ‘“‘run-off.” 
| 1873....| 29.47 | 26.56 Omitting the year 
= sees! an a | 1874, in which the 
1876. 8.09 634 | fall was excessive, 
and the years 1871 
ee and 1876, during 

Average 24.13 22.59 | 


which the fall was 
ee CP CMT Fee | unusually small, 

~ the average mon- 
soon fall was 23.76 in. The available supply 
of water has been taken at one-fourth of this 
average, or, say, at 6 in. The rainfall has 
been gauged since 1877 at Yeoti, avillage close 
to the eastern end of the dam, Plate 2, Fig. 2, 
and it will be seen from the comparison with 
the falls registered in the same years at Pand- 
harpur, that in adopting the data afforded by 
the observations at the latter place, there is 
probably a safe margin, as the rainfall gauged 





*From other selected Papers of the Institution of 


Civil Engineers. 
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10; 
requ more accurate , 
Hypees should be taken asthe equivalent of 21—C. 


Totals 


The total quantity of water which flowed into 


Yeoti. 


Inches. 


34,57 
48.20 
30.70 
38,97 


of rain are frequently very 
showers sometimes occurring in one part of 
the cachment, when little or no rain has fallen 
In the monsoon of 1881 observa- | 
tions were registered at three rain-gauge sta- 
tions in this cachment basing. The following 
extract shows how local the heavy falls fre- 
quently are: 
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at Yeotiin each year, except 1877, was in ex- 
cess of that gauged at Pandharpur, thus: 


Had time admit- 
ted, several rain- 
gauges would have 
been established 
and distributed 


over the cachment | 


area. Inthe Dec- 
ean this is particu- 
larly necessary, 
because the 


local, heavy 


Rainfall. 


Rain. 





Months and ; 

Date E ; Mean of 
Yéoti. |\Convict Jail. Modilimb.| Three 

Stations. 

Inches Inches. Inches, Inches. 
June 5...--..- oP ee 0.88 0,29 
SS Ta weweeee 0.18 oe 1,47 0.55 
Wie Gtké dees 0.98 0.98 <a 0.65 
11. 0,20 0.51 a 0.24 
eT WBecccccce 0,14 0.15 0.50 0.26 
ee eee 0.50 0.15 0.68 0.44 
July 4......-. 0.58 0.78 0.37 0.58 
Aug. 15......-- 0.34 0,31 ov 0.22 
“BT wns wees 114 | 0.65 1.04 0.94 
Be c2 cece. 0.97 | 0.76 ee 0.58 
Sep. ll-......- 2.44 | 2.00 0.93 1.79 
SS BB. ce eeees 0.67 | 0.32 0.62 0.54 
eae ( Peterere 2.00 2.17 3.65 2.61 
a 0.02 e- 1.73 0.58 
Oct 1.39 1.00 0.28 0.89 
A 1.05 1.56 0.81 1.14 
Beeeveeee 0.35 0,24 1.38 0,66 


falls | 
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Cubie Feet. 

Available capacity of the tank..-.-.----- 1,348, 192,450 
The “run-off due to 6 in. or that in an | 
average season,..--+- - -++ $1,282,406, 400 


Difference.....---.-- 65,7 


or 4.87 per cent. of the available capacity of 
the tank. 

The features of the ground did not admit of 
ithe capacity being reduced. The level of *‘ full 
|supplv’’ was regulated by the only saddle 
available for the waste-weir; had that been 
lowered, the quantity of rock excavation nec- 
essary would have cost more than the earth- 
work required to raise the dam ; besides which, 
there is manifestly an advantage in making 
the reservoir of large capacity, if it can be 
done without increased expense; and careful 
survey and calculation served to prove that, in 
| this case, it would have increased the cost of 
the work if the capacity of the tank had been 
reduced. The loss due to evaporation, absorp- 
tion, etc., was estimated at 4 ft. in depth on 
half the area at ‘*‘ full-supply ”’ level, thus: 

Loss by evaporation, &c. = 4 116,610,120 
233, 220,240 cubie feet. 

Careful experiments made on the Pashan 
| tank, which has an area of 100 acres, as com- 
pared with 2,677 acres—the area of the Ashti 
tank when full—showed that the total loss 
from October to May, both months inclusive, 
| amounted to 4.41 ft. in depth. A favorable op- 
portunity occurred on the first filling of the 
| Ashti tank in 1880-81, to observe the actual loss 
{due to the combined effects of evaporation, 
| absorption, and leakage through the sub-soil ; 
{in this year, as the canals were not completed, 
there was no draw-off from the tank, and the 
loss admitted of accurate measurement. 
| On the Ist of December, 1880, the area of the 
wuter-surface in the tank was 1,412 acres; the 


=| loss due to evaporation, absorption, etc., was, 


Total quantity of 


Rain on Cachment 
Area in Cubic Feet. 
Inches. + 
ees 3.95 844, 250.880 
ee 1,13 241,519,872 
see 3.43 733,108,992 
6.86 1,466,217, 984 
ese 2.75 587,769,600 
18.02 3,872,867 328 


the tank in this period was 689,833,336 cu. ft. 


s “Run-off” 
Therefore — 
Total fall 


The manner in which rain is distributed is a | ; ‘ 
question of importance, only second to that | D2 2yailable capacity of the tank. ---.. 
of the quantity of the rainfall. 
monsoon season of 1881 the proportion of the 
“flow-off”’ to the total rainfall in each month 
varied very much, being in July 5§5, while in 
September it was rather more than }, and in 
October more than } of the rainfall during the 
month. Again, long intervals of dry weather 
are pees to a fair proportion of ‘‘flow- 
off’ being attained, as the land forming the 
ound dries and attains, in such 


gathering 


689,833,336 


3,872,867 828 


intervals, increased absorbing power. 


The following abstract shows the number of 
days in 1881 on which the mean fall exceeded 
3, 3,1, 14 in. and 2 in. respectively, as well as 
the number of days when no rain fell, or 
when it was less than 4, in. at any one of the 


stations: 


and to 





in., unless such 
cause very little or no ap 
The “‘available capacit 
culated, was 1,419,385.000 cu. ft.; but as the 
canals are now taken off at 5 ft. 
this ee is reduced to 1,348,192,450 cu. ft., 
— this quantity a “‘run-off’’ of 6.31 











‘Days on which Rainfall (25¢ a 
| exceeded.” | eo ct a 
Months. |__ ileus eae 2 
| L o 
ig in. % im. in. asin, | BE oS 5 
: ‘pad — |Am 2+ 
June.--.. 3 ‘none none none at 
Taly ; eee bg eau 
Aug 3 2 4 2 |} % | ¢Sse 
D.. sisis | 2 | #83 
Oct....--. 3 | 2 | 1 mone|-.--| a | Sou 
|__| 6288 


| 
| 


in. from catchment d be required, be- 
“ingdoeae we 


= 0.18,or ith nearly. 


Thus in the 





higher level, 


in each month, as follows :- 


Foot. 
0.12 


Wen Dime, MET. oink ie edhe coc ecss 
“ January. 1881...--- 
“February “ a 
March 
** April 
| “* May 


Ec igicckaes CacccaveuEsens 3.79 ft. 


The tank had commenced to fill in June, 
1880, and the water rose in each month until 
December; and a depth of 3.79 ft. represents 
the whole loss in the period extending from 
the 1st of December, 1880, to the 31st of May, 
1881. Itis not to be expected that during the 
wet months of the monsoon there would be 
any serious loss by evaporation, and that esti- 
mated, namely, 4 ft. in depth on half the area 
at ‘“‘ full-supply ”’ level, therefore, appears to 
be a fair allowance. 

The net supply of water available for irriga- 
tion may now be calculated from the data 
given in the foregoing paragraphs, thus :~ 





Cubie Feet. 





1,448,192.450 
Deduct loss by evaporation, ete,...----- 233,220,240 
Net supply available for irrigation, 1,114,972,210 


The works included in this project are: the 
dam, the waste-weir, the outlet works or regu- 
lators, the left bank, and the right bank canals. 

The site selected for the dam across the val- 
ley of the Ashti nala is shown in Plate 2, Fig. 
1. The total length of the dam is 12,709 ft. ; 
the breadth at top, which is uniform through- 
out, is 6 ft.; the breadth at “ full-supply ” level 
is 42 ft.; the greatest height of the dam is 58 ft. ; 
the height of the top of the dam above 
*full-supply ”’ level is 12 ft.; R. L. of the top 
of the dam, reduced to *‘ mean sea-level”’ is 
1,561.60 ft.; R. L. of the ‘‘full supply”’ is 
1,549.60 ft.; and of the sill of the outlet-sluices 
is 1527.60 ft.; the side slopes above the “ full- 
- coe an level are 14 to 1; the inner 1 

below “‘ full-supply ”’ level is 3 to 1, and the 
outer slope 2 tol. The seat of the dam through- 
out was cleured of vegetable mould, stones 
and loose material; all trees and shrubs with 
their roots being completely grubbed or dug 
out. The sand and slit were removed from 
the entire area forming the seat of the dam in 
the river-bed, and the banks of the river were 
cut into steps; thus the dam throughout rests 
upon a sound and firm foundation. There is 





—|no puddle-wall in this dam, but a puddle- 


It may be remarked that falls of less than } 
occur on consecutive days, 
reciable “run-off.” 


P 


y”’ of the tank, as cal- 


trench, laid in the natural ground rising 1 ft. 
above the surface, extends throughout the 
length of the dam from “ full-supply”’ level 
near the eastern extremity or left bank to the 
same level near the western end close to the 
waste-weir on the right bank. It has been 
constructed on the centre line, except across 
the river, where a special arrangement was 
devised. 

The puddle-trench is rectangular in cross- 
section, 10 ft. in width throughout; it has been 
excavated through various materials to a com- 
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pact and watertight bed, and then filled in 
with puddle material, specially prepared. This 
puddle consists of 2 parts of muram or sand 
and three parts of black soil; the first layer 
was prepared wet on the bank, the material 
being carefully and thoroughly mixed and 
worked up by men treading with the feet, 
until the whole became a wet but stiff clay; 
it was then made into balls kneaded by 
women, and when so prepared was thrown or 
dashed into the trench from above, so as to fill 
every inequality and interstice of the bed. In 
this manner a layer, varying in thickness upto 
12 inches, was completed, and formed a level 
bed for the reception of the subsequent layers. 
These latter were put into the trench in a dry 
etate, were then thoroughly saturated* with 
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The following mode of procedure was 
adopted in completing the foundation of the 
dam in the bed of the river. The puddle- 
trench and concrete ‘wall having been com- 
pleted during the dry season, measures were 
taken to utilize the floods of the ensuing mon- 
soon season to assist in clearing away the 
sand, silt, etc., from the site forming the seat 
of the dam in the river-bed. Piers, roughly 
made of circular wicker-basket work, without 
top or bottom, filled with rubble stones, were 
disposed in two rows on the up-stream side of 
the site; these piers, 4 ft. in diameter at top, 
5 ft. at bottom, and 4 ft. in height, were placed 
about 40ft. apart. The sand, etc,, to be re- 
moved was, when opportunity offered, during 
breaks or periods of dry weather, ploughed, 


- 
-_* 


AND LAND UNDER COMMAND. 








Jury 19, 1884 








by the action of the floods flowing between the 
piers. This device was fairly successful: the 
stream flowing through the interstices passed 
away in a comparatively clear state. The 
monsoon over, active operations were com- 
menced. First, the sand and all soft materials 
were excavated from the space between the 
pudale and concrete trenches, until a hard bed 
of consolidated clay, known as maan, was 
reached. This space was then filled with the 
best black soil, in layers 4 in. thick, which 
were reduced to 3 in. by watering and rolling. 
Secondly, a strip 30 ft. in width along the top 
of the inner slope, across the river, was simi- 
larly prepared, the sand and silt being removed 
down to the underlying bed of maan, and was 
then filled in with a mixture of three parts of 


PLATE. 2, 


water and worked into puddle in the trench, ! and was thus more readily acted upon by the ! black soil and one part of sand. This was the 


and on completion were immediately covered 
in with a dry,layer of the mixed material, soas 


scouring action of floods. These, when they 


| occurred, flowed with a high velocity through 


to prevent any tendency to cracking, which|the contracted waterway between the piers, 
would be the inevitable result of exposure to | and ultimately caused the removal of a large 


the sun. The trench was completely filled in 
this manner, and the puddle was throughout 
raised to a level of 1 ft. above the ground, so 


as to form a more complete and watertight | 
junction with the earthwork of the dam. In! 
puddling, in !ayers of 1 ft. in thickness, three | 
men completed 250 cubic ft. per day. including | 
cutting, treading, and covering. Across the | 
river-bed a trench, 5 ft. in width, was exca- 


to the rock, extending 100 ft. into the banks of 
the river on each side, and connected with the 
puddle-trench, as shown in Fig. A. This trench 
was filled with concrete. 

The puddle-trench was continued across the 
river, at a distance of 20 ft. from the concrete 
wall, and in front of it, that is, on the up- 
stream side. 







vated along the centre line of the dam, down / 


Exa.A. 





quantity of the sand from the site of the dam, 
at a small expenditure. : 

A low dam, of dry-rubble stonework, was 
constructed across the river, about 100 ft. above 
the site of the dam, to check the ordinary 
monsoon flow of the river, to causé the silt in 
suspension to be deposited, and Jto Sprevent 
sand being washed into the parts scoured out 


first part completed, so as to prevent the per- 
colation of water through the sand, and con- 
sequent hindrance to the progress of the work 
in the rear. The ordinary dry-weather stream 
was diverted through a channel cut in the 
hard maan on the surface, close to the left 
back of the river. With these arrangements 
the remainder of the area extending to the 
puddle-trench presenting no special difficul- 
ties, was similarly excavated to the underlying 
maan, and filled in with layers of good black 
soil. 

That part of the site between the concrete 
trench and the outer toe of the dam, especially 
on the side near the right bank of the river, 
was more difficult to deal with, as the bed of 
maan disappeared, and the foundation of this 
part consisted of fissured trap rock and hard 
muram, through which numerous springs of 
water flowed. These, for the purpose of ex- 
cavation, were easily kept under; the diffi- 
teulty lay in filling in the material of the dam 
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f 
After several unsuccessful attempts- with | 
ordinary material, a bottom layer consisting 
of balls of puddle was put in place. The balls 
were worked one into the other, by men tread- | 
ing the mass lightly but rapidly, and when a 
layer of sufficient thickness had been depos- 
ited, the work was continued in the ordinary 
way. The only precaution necessary was to 
excavate wells, about 2 ft. in diameter, down to | 
the bed of rock or muram; water flowed into 
these, and was constantly baled out, being | 
used for moistening the earthwork in progress. | 
The wells were necessary, because at first the 
earthwork was spongy in this part, owing to 
the water having no outlet, and the weight of 
earthwork was not sufficient to check its flow; 
however, a height of 5 or 6 ft. was sufficient to 
Fie. B. 


> 
Trap Hook” 
j 


do this, and when so far completed, the pits | 
were filled in, first by puddling, and then with 
thin layers of ordinary material well rammed. 

The pumps for keeping the foundations dry 
during the progress of the work were a centri- 
fugal pump, by Gwynne, 6 in. in diameter, 
worked bya portable 8 HP. single cylinder 
steam-engine, by Clayton and Shuttleworth, 
and an ordinary contractor’s hand-lift pump; 
the former was constantly in use, the latter 
only occasionally. 

The only other part of the dam, the founda- 
tions of which required special treatment, was 
that passing through the site occupied by the 
old village of Yeoti. It was found, on clearing 
the site of this village, that parts of it were | 
honeycombed with pits sunk to a considerable | 
depth below the surface for storing grain. | 
This is a common practice in villages in India. 
In would seem desirable not to construct dams | 
on such sites, as although they are frequently | 
situated on high ridges, which, as in this case, 

| 


offer, at first sight, an alignment apparently 
economical, yet the special treatment neces- | 
sary to obtain sound foundations, added to the | 
expense of purchasing the village, would 
probably nullify any saving, and render a 
diversion, if feasible, less costly and more | 


desirable. Fig. B shows the arrangement 
adopted, and all pits traceable in . the vi- | 
cinity of the dam. were cleared and filled in. 


The white soil forming the upper surface of 
the site of the village was excavated, the sides | 
being cut into steps (Fig. B), to an average | 
depth of 6ft., that is, down to 





'the surface of the mixed material, brown, 
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pleted about 500 sq. ft. per day. The iron 
rollers were drawn by four pairs of bullocks in 
the “rains,’’ and by three pairs in the dry 
outer part of the dam, is formed of a mixture | season; they usually completed an area of 
of about equal parts of black soil and muram; | 20,000 sq, ft. per day, rolling it three times, 
but where muram was difficult to obtain and | which was generally sufficient. During the 
sand plentiful, the latter was substituted for | progress of the work all lumps of earth were 
muram in the mixture, The top of the dam | broken into small pieces, and for this purpose, 
was finished off with a layer of sand } in. | as well as for spreading the layer into one of 
thick. | uniform thickness, two men were allowed ina 
The earths orclays used in this work are | gang of fifty excavators and carriers. 
freed from all large stones, roots of plants,| Theslopes of the dam are effectually pro- 
and grass, and surface soil in which roots | tected, the outer from the action of the 
abound was strictly prohibited. The black | weather and heavy rain by the muram and 
soil may be described as a dark grey cr brown | earth. 
clayey earth, tenacious and adhesive when| Experiments made by mixing various 
wetted ; light, crumbling, and intersected by | portions of soils with sand and muram, and 
cracks when dry. It is found| laying them on the slope exposed to the 
throughout the Traparea, being | weather, proved that a mixture of about equal 
a product of the decomposition | parts of soil and the reddish kind of muram 
of the valeanic rock, and every | (the grey does not answer so well), makes in 
step in the passage from one to} every way the best and most durable covering. 
the other may often be seen in|The slope was further protected by being 
small roadside sections. The| covered with sods of grass (Hari-alli) laid 
brown and reddish soils are of | about 3 ft. apart; this was done at the begin- 
a clayey nature, but contain| ning of the ‘rains,’ and in time the roots 
admixtures of find sand, kun-/| extended until the whole formed a binding and 
kur nodules, and thin layers of | effective covering. The inner slope is pro- 
fine grains of lime. These|tected from the action of waves by being 
soils when wetted are adhesive, | ‘‘ pitched’’ or faced with dry stone set by 
and form a particularly good | hand, and laid on a layer of coarse muram 12 
material for work of this kind.|in. in thickness. The pitching in two thick- 
The white soil consists of finely | nesses, 6 and 12 in., extends from a level of 
powdered particles, being of a|2 ft. below the silis of the outlet sluices or 
grayish color, similar to wood | regulators, to within 2 ft. ofthe top of the dam, 
ashes; when dry it possesses} thatis, 3ft. above the surface of the estimated 
but little adhesion, and ab-| highest flood-level in the tank. This height 
sorbs a large quantity of water: | above flood-level in general must depend upon 
but when wet it is adhesive, | that of the highest waves likely to be generated 
and is used inthe Deccan asa/in the tank, and to ensure absolute safety, 
substitute for martarin the con-| the maximum height of the waves should be 
struction of the houses of the} calculated from the “fetch ’’ when the water 
poorer classes. }in the tank stands at its highest. The case of 
The material for the dam| the Ashti tank is a special one, but ordinarily 
was excavated from|in large tanks the height of the top of the 
the ground in the vicinity, on both sides, | 44m, above the surface of the greatest flood- 
but was taken principally from the bed of the | level in the tank, should not be less than 3 ft., 
tank, no excavation being allowed at a less | plus the calculated maximum height of waves 
distance than 150 ft. from the inner, or 200ft. | at that level, the height of the pitching above 
from the outer, toe of the dam. At this dis-| the surface of flood-level being equal to the 
tance the sides of the excavations or pits | Maximum height of waves similarly calvulated. 


soil obtainable. On each side, extending to 


reddish, or white earth is used. The shell, or 

































































nearest to, and parallel to, the dam, were 
arranged in steps of 2 ft. tread and 1 ft. rise. 
These steps facilitated the carriage of the 
material, and prevented slips. The objections 


The stones of the pitching were bedded on the 
slope, and were laid with their broadest ends 
downwards; each stone being roughly squared 
with the hammer, so as to ensure their fitting 





| 











| watering was continued during the progress 


to excavating pits too close to the site of the fairly one to the other, and touching for at 
dam are obvious; but specifying fixed dis-| least 3or4in., according to the thickness of 
tances, irrespective of the varying heights of| the pitching, Fig. C. The interstices were 
the dam, is opposed to economy, especially | then packed with small stone-chippings, and 
when, as in the case of the Ashti dam, the| finished off with muram, The uniformity of 
earthwork was executed chiefly by manual | the plane of the slope was ensured by fixing 
labor paid according to the leads. It would | teakwood templates at 50ft. apar:, the upper 
therefore be advisable to fix the limits of exca- | Surface being flush with the finished surface 
vation, that is, the limits within which no | of the pitching. ‘ 

excavation of material for the dam is to ye Regarding the thickness that ought to be 
made, at a distance from the toe of the dam of | given to the pitching on theinner slope of a 
not less than three times its height at this| dam there appear to be no precise data, but it 


| part, on the outside, and four times that height | may be calculated as follows: This thickness 


| depends upon the greatest height of the waves 
: : : : | to which the dam is exposed. The maximum 
The various soils were laid in the work in height of waves depends on the “fetch,” 
layers of Sin. in thickness, every layer being | or distance from the weather shore where their 
thoroughly watered, and rolled with iron) ¢:mation commence, and may be determined 
rollers, each weighing 2 tons 2 cwt., until it by Stevenson’s formula * : 
was consolidated throughout. Under this pro- ae — 
cess each layer was reduced to 6 in. in thick- | r=15 7 F+(25— JF), 
: a : + ._| where x = height of wave in feet, 
and F = fetch in nautical miles. 


ness. To ensure uniform saturation, the 

Again, Rankine states, that where an em- 
bankment of loose stones is exposed to the 
action of waves, they must be faced with 


on the inner or tank side. 








of the work, and again, after the whole layer 
had been thoroughly rolled and consolidated, 
the upper surface was saturated, so as to effect 










































the brown soil the perfect connection of one layer with the 
underlying the white; the upper width of the other. Each layer was laid to a level surface, 
excavation was 24ft. This excavated part was | poth transversely and longitudinally, and 
filled in black soil in thin layers carefully con- | great care was taken to maintain this arrange- 
nected with the puddle. ment. The edges of the dam, where it was 

The general distribution of the material of | impossible to work the rollers, were pounded 
the dam is shown in Plate 2, Fig. 2 and 3.| with rammers weighing 30 lbs. each, by men 
The central core is formed of the best. black | specially trained to this work. One man com- 


blocks set by hand, the least dimension of any 
block in the facing being not less than two- 
thirds of the greatest height of wave. From 
these two considerations the thickness of the 
pitching may be deduced ; but in the case ofa 
tank where the pitching is carefully executed, 





‘The Design and Construction of Harbors,” 2d 
edition, p, 23. 
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the stones being laid in the manner already 
described, a less thickness, say one-third of 
the greatest height of waves, would probably 
be sufficient. 

It may be of interest to record how the 
actual closure of the dam across the river was 
effected. The stream flowing in the river at 
the time of the closure, as before described, 
had been diverted through a small channel 





eut in the maan close to the left bank; the 
earthwork in the river-bed on both sides had 
been brought up to a level of 14 ft. above the 
bed of this channel. The channel, which was 
47 ft. in total breadth, was cleared of all silt 
down tothe bed of the maan, on which this 
part of the dam was founded, in one day. At 
the same time an earthen bank about 6 ft. in 
height was thrown across the river about 100 
yards above the site of the dam, which bank 
was closed on the evening of the 23d of Feb- 
ruary, 1880, thus forming a small tank, which, 
during its filling, prevented any flow in the 
river at the site of the dam. At daybreak 
next morning the work of filling the gap was 
commenced; balls of puddle material, pre- 
viously prepared, were filled into the channel 
through which the stream had been diverted, 
and raised to a height of 2ft., being thoroughly 
consolidated by treading during the progress 
of the work, then a small section, in line with 
the inner slope, Fig. D, was raised in 3 in. 


Fra. DP 





layers to a height of 5ft. Thus the gap was 
closed on the 24th of February, 1880. The 
temporary bank was over-topped on the 26th, 
but the two intervening days allowed ample 
time to effect the closure to a height above 
that to which the water rose; on the 29th the 
depth of water in the tank was 2.42 ft. The re- 
maining earthwork in the gap was then 
brought up gradually in 3in. layers, until it 
reached the general level of the bank on both 
sides, when the whole was carried up uniformly 
in the manner already described. 

On the 3ist of May, 1880, the earthwork of 
the dam, in the river-section, wasraised toa 
height of 6} ft. above “ full-supply ”’ level, and 
the depth of water was on this day 5.95 ft. 
only. Rain fell on this day and the four suc- 
ceeding days, and the water rose in the tank 
as follows: 


Date. Rainfall. na re 
Inches. Feet. 
31st May, 1881 0.42 5,95 
istJune “ 0.14 6,02 
eee 0.07 6.10 
3d ne Bs 0.46 10.26 
aoe ws 2.82 19,29 


& This was the first storm, and though earlier, 
than was expected didno damage of any kind. 

The earthwork, pitching, etc., of the dam 
were completed gradually during{the monsoon 
and while in progress it was not feasible to 
make any observations on the settlement of 
the dam. This was effected during the mon- 
soon of 1882. On and from June 1, 1882, levels 
were taken along the top of the dam, no re- 
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repairs or additions of any kind being allowed ;| Pangoan tank dam, which was subsequently 


the following were the results in the period of 
nine months, from June, 1881, to February, 
1882, both inclusive : 








ra A mand | 
Length Height Settle. % gl 
mentto | 
of Dam of Dam ment Height of | Remarks. 
| Dam. 
Feet. Feet. Foot. | 
1.0 4 0.04 0.010 
2.000 6 016 0.004 
3.000 28 0.% 0.009 
4,000 % 0.36 0.010 
4,200 44 , 0.53 0.012 
4,300 5 0.73 0.014 
4,400 51 0.43 0.008 On left bank of river. 
4,500 56 0.45 0-008 In river bed. 
4.600 5a 0.43 0.007 maf deg ating 
4.70 52 0.23 0.004 On right bank of river 
5.000 49 0.28 0.008 
6,000 BB 0.06 0.002 
7.000 37 0.2 0.005 
8,000 30 0.09 0.003 
9.000 24 0.28 0.012 
10,000 19 0.03 =| 0.002 
11,000 a 0.16 0.008 
12,000 12 0.04 0.008) 


The following statement shows the quan- 
tities of the various works included in the 
dam, and the cost and rate at which each work 
was executed : 


Excavation and filling puddle trench...........-..-+...++ 
Excavation for concrete trench. ..........s.cceeeeseeeeeees 
COD TN coc cre tb bc Abinennshs Céawbaddcs daniccccdevneccees 


iar We OE GN «sik se bs a ccnciasiccekssyseowentensave ' 


Clearing site of old village of Yeoti,.........-...-.-.++-+++ 
PME TURD. CE COBB vccs o oahs con etbidacscdegcs «sensaeecyne 
Excavation of sand,and taking out water from river-bed, 
EE OA EUS conde ck sceneo anes jae ansanaki ss 4 ens700<eages 
NEY S00 MAR cas 6 we gs oN 6SieRE OER Saeeeds visederasen 
Laying muram on front slope...........csescereeseecences 


Total TUPCES. ----- +e esos eereereeeeerereees citteteseteeeeeeees | 


designed, the author increased the breadth to 
8ft.; but even this appears insufficient fora 
dam 77 ft. in height, and the author would be 
glad to see the following generally adopted as 
the minimum top widths for works of this 
nature in India: For earthen dams 50 ft. in 
height and over, the top breadth to be 10 ft.: 
under 50 ft. in height, 8 ft. 


Practical considerations render these in- 
creased top breadths desirable. In the course 
of time settlement must occur in dams con- 
structed wholly of earth, which renders repairs 
and renewals necessary; in the twelve years 
since the completion of the Ekruk tank dam, 
23 ft. depth of new material has been added to 
the top in parts, and this could not have been 
properly consolidated if compression with a 
heavy roller had been impracticable, and it is 
not feasible for bullocks to draw a roller on a 
high dam having only a 6 ft. breadth of 
roadway. 

Again the change of inclination from 2 to1, 
to 14 tol, of the outer slope, above ‘“‘ full- 
supply ” level, of the Ashti dam is undesir- 


| Quantity. | Rate. Per Amount. 





| BR. a. p.| CubicFeet. | BR. a. p, 
1,914,003 | 1 14 8 100 | 36,656 9 3 
22,500 | 2 00 100 450 0 0 
24.535 | 12 9 10 100 3,096 6 4 
Sq. Feet. 
909,723 ess 100 | 7 8 1 
Cubic Feet. | 
1,342,000 0 60 100 ; 5,032 8 0 
404,861 @:. 8:2 100 + -Sa®..2 10 
390,000 ; 44 100 | 8799 15 3 
000 0 10 4 100 | 2,826 8 10 
| 21,953,868 0 15 6 100 | 211,813 8 1 
470,879 i s3 100 | 5378 2 4 
Sq. Feet 
220.894 | 6 0 0 100 | 13,251 13 5 
501,789 8 ‘ 4 0 








See eee eee ee wee ee neeenee 





The comparative cost of the following 


able. A little moisture in earth, if only suffi- 


earthern dams constructed in the Sholapur/cient to expel the air from its crevices, 
district, including all charges on account of| appears to increase its coefficient of friction 
works connected with the dam only, that is, | slightly; but any additional moisture acts like 
such as are included in the above abstract of|an unguent in diminishing friction; the dam 
the cost of the Ashti tank dam, has been as | is practically water-tight, and when well con- 








follows: structed the material of the outer slope is not 
‘ Dimensions of Dam. | Rate per 100 
Name of Tank. REET TY eo aA RS Tota] Cost Cubic Feet of 
! Meximam | Length. | Quantity. | of Dam. | Superstructure 
nel —————— | $$ — | ——_—-— ——---—-| Sf 
| Feet. | Feet. Cubic Feet. | Rupees. | % & DB 
ete Reel os iscasakeunetenr 58 | 12.709 | 23,147,400 ' 334,990 1723 
TPR CARE oo occsce ce kccecosies 16 | 7,000 | 29,456,740 538,605 | a 2. 
Pandharpur tank...-----.-++- 44 | 3,500 6,609,909 85,652 s ee 


Regarding the cross-section of the Ashti 
dam, although, as designed, it is amply strong 
in every way, yet it would be well to consider 
whether, in works of such magnitude, the 
adoption of more liberal section would not be 
advisable. 

Plate 2, Figs. 4, 5, 6, and 7, illustrate the form 
of section at the highest part of three large 
dams, of which those of the Ekruk and Ashti 
tank have been completed, and the third, the 
Pangoan tank works, have been commenced. 

In the Ekruk tank dam, which was one of 
the first constructed by the Irrigation Depart- 
ment in the Bombay Presidency, the breadth 
at top is unnecessarily great, and is not uni- 
form, but is diminished in proportion to the 
height, which does not improve the appear- 
ance of the dam, is unnecessary under any 
circumstances, and involves an increased out- 
lay. Onthe other hand, the top breadth of 
the Ashti tank dam is too narrow,being only 
6 ft. throughout, and this, although sufficient 
as regards strength, is objectionable for 
various reasons. A large dam of this kind 
would warrant, if but for appearance alone, as 
well as for the convenience afforded by a 
greater width of roadway, the small outlay 
necessary to increase the top-breadth suffi- 
ciently, and in preparing the plans of the 





sensibly affected by the water in the tank. 
Any argument, therefore, in favor of making 
the upper section of an inclination of 1} to 1, 
would apply equally to the lower section. 
Were it urged that the section below ‘“ full- 
supply”’ level is made with an inclination of 
2 to1,to guard against the possibility of the 
material be inaffected by the presence of water 
in the tank, such an argument would undoubt- 
edly apply equally to the part lying between 
**full-supply ”’ and the level of ordinary floods 
in the tank. Such floods must frequently 
stand at this level for a period extending over 
some days; and if the water would saturate or 
affect the larger section below “ full-supply”’ 
level, it would certainly do so in the case of 
the smaller section lying between that and 
flood-water level in the tank. 


TO BE CONTINUED. 
Se 

Tue Frankfort Water Company has the con- 
tract for building the Frankfort, Ky., Water- 
works. Dennis Long & Co., Louisville, Ky., 
are the principal stockholders. 

[We publish the above on the authority of 
F. V. Gray, City Clerk. Tiie Proposals in 
our advertising columns are dated correctly 
according to printed form received.—Epitor 
ENGINEERING NEws. 
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EKRUK TANK. CROSS SECTION OF DAM AT HIGHEST PART. ASHT! TANK. CROSS SECTION OF DAM AT HIGHES) PART. 
2 Fig: 6. 
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3 PANGOAN TANK. CROSS SECTION OF DAM AT HIGHEST PART. , PROPOSED CROSS SECTION OF DAM 60 FEET IN HEIGHT. s 

: 4 CROSS SECTIONS OF DAMS IN THE SHOLAPUR DISTRICT. 
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The Institution of Civil Engineers. 





In our issue of May 24, 1884, we referred to an 
editorial in Engineering, relating to the at- 
tempt of Alex, R. Birnie, M. Inst. C. E., to ob- 
tain an expression of opinion upon the right of 
non-resident members to vote for officers of the 
Institution by letter-ballot. 

Mr. Birnie issued 3,550 circulars to members 
and requested that replies be sent to the In- 
stitution, and addressed a letter to that body 
explaining his position in the matter and re- 
questing a report upon the results of his 
efforts. 

The Council has answered this request by 
most unmercifully sitting down upon the au- 
thor of the circular, and by a formal resolu- 
tion, regards his action as irregular and ob- 
jectionable, and declines to acknowledge the 
expression of opinions so obtained upon e.r- 
parte statements. 

So endeth the first chapter ; and, from a par- 
liamentary point of view, the Council is doubt- 
less right in its decision. But to an American, 
with all the boundless rights of the ballot-box 
at his disposal, it does seem odd that over 70 
per cent. of an organization so numerous and 
powerful as the Institution of Civil Engineers 
of England should have no voice in the choice 
of their officers. 

The Council, in its resolution,states that the 
By-laws define the proper course to be adopted 
if it be desired to obtain an expression of opin- 
ions upon any subject relating to the Institu- 
tion, such as the enactment of any new By- 
law or Regulation. 

These By-laws specify that upon the requisi- 
tion in writing ofany twenty corporate mem- 

bers the Council is bound to call a special 
meeting, specifying the nature of the business 
to be transacted ; that this call shall be sent to 
all members within the United Kingdom at 
least seven days before the time of meeting, 


and this special meeting shall be devoted to 


the consideration of this business alone, 


Herein alone lies the remedy for this mark 
of English conservatism and old-time methods 
as exemplified in the requirement of a per- 
sonal ballot from a widely scattered constitu- 


ency. 
ber of members, with enough interest in the | 
matter, to journey to London and vote, they 
can have their way, if in the majority. If not 
the present arrangement must remain and 
the 
representatives of the whole 4,000 men now on 
the rolls. 
bers living within seven days of London must 
decide for the great number of non-residents 
who mainly object to the present form of 
election. 


















































there is being laid a pavement which is new 
to this country, although some 500,000 square 
yards of it have been put down in Paris, and 
800,000 in London. In principle it is a concrete 
pavement covered with a wooden cushion or 
carpeting. 


laid is as follows: The road-bed is tirst covered 
with a in. coating of concrete composed of 
Portland cement and broken stone, finishing 
off with a top dressing of Portland cement and 
fine gravel or sand. Upon this are laid blocks 
of common red pine of the size commonly used 
in Nicholson pavement. Between these blocks 
are left spaces of about } of an inch wide into 
which is poured bitumen or asphalt for an 
inch 
foundation of concrete and to one another. 
After this has set, the crevices are filled com- 
pletely with Portland cement, and the whole 
is covered with fine sharp gravel which is 
ground into the pores ofjthe wood and forms a 
protective coating. The wooden blocks are 
previously treated with creosote to protect 
them from decay and to prevent them from 
swelling when wet. 
left between the wooden blocks and the curb- 
ing on each side as aspecies of expansion joint. 
The sole right to lay this so called ‘‘Kerr’’ 
pavement in the United States is held by Mr. 
J. H. Gafney, 
has obtained permission from the Common 
Council to pave the section of Fifth Avenue 
mentioned, as a piece of practical advertising. 
The work is under the personal direction of 
Mr. Stromquest of London, Eng., who has had 
considerable experience in laying this species 
of pavement. 
that given above. 
as a foundation is composed of 1 part Portland 
cement, 2 parts coarse gravel and 44 parts 
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If Mr. Birnie can find a sufficient num- | 



























































300 London members appointed the 


The only trouble is that the mem- 


sansa lntcegintieima 
The Kerr Pavement. 





On Fifth Avenue, between 32d and 33d streets 


The description of the process by which it is 


in depth. This fastens them to the 


A space of 3in.is also 


127 Broad St., New York, who 


His method is very similar to 
The concrete which serves 


broken stone. The cementis a brand manu- 


factured by Kuhlmann & Meyerstein of Han- 
over, Germany, the American agency of which 
is held by Baetjer & Meyerstein, No. 5 
St., New York. The wooden covering is pre- 
pared by sawing 3in. planks of Norwegian 


Dey 


pine into 6 in. lengths and dividing these into 
blocks ofabout 9 in. in length. These blocks 
are then placed sothat the grain of the wood 
is vertical, making a floor 6 in. thick. 

The actual first cost of this pavement is 


somewhat more than that of Belgian blocks 


but the plan upon which it has been put down 
in Paris is that known as the annuity system, 
in which the company contracts to lay the 
pavement and keepitin repair for eighteen 
years for an annuity of about one dollar per 
square meter. This annuity was computed on 
a basis which should render the expense to 
the city one half the cost of maintaining a 
pavement for the eighteen years previous to 
the contract. 

In this connectién we give the statistics com- 
piled by Col. Haywood, the London engineer 
in charge of street construction, in regard to 
the security of footing afforded by different 
kinds of pavement. As a result of observations 
extending over sixty days he found that a 
horse would travel 117 miles on asphalt, 1340n 
stone and 446 on wood pavement before falling, 


and that falls occurring on wood pavement 


were by far the least serious. 
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The Corinth Canal. 





The Bulletin du Canal de Corinthe, of June 30. 


1884, contains the annual report upon that 
work made by Gen. Tiirr, at the meeting of 
June 28, 1884, in Paris. 
following extracts: 


From it we make the 


The general progress of the works promises 


its completion in 1886 ; in the Calotte, or English 
Cut, the tunnel headings are within 1,070 ft. of 
each other, and 33 shafts are open ; the material 
removed per month from this summit cut 
amounts to 80,000 cu. yds. 
workmen employed is 1,682; the total popula- 
tion connected with the enterprise is 2,300. 
The two 300 H. P. Marine dredges were de- 
tained at Lyons by low water in the Rhone, 
but the first reached Kalamaki on June Isth, 
and the second was expected in the first week 
in July. 


The number of 


The total expenditures to date are as follows : 


oe jetties, work-shops and build- 








TIQB~ oc cescrvvcceccvccescvcccvvessecesecgeces 3,500,000 ft. 
Material and supplies to the work........... 3,500,000 “* 
Material, etc., deliverable within the year... 1,500,000 ** 
($1,700,000) 8,500,000 It, 

oscilla aes aire incase 


The Panama Canal. 





Rear Admiral Cooper has reported upon 


the present conditionsand future prospects of 
the Panama Canal, and from the advance 
sheets of his report we make the following 
abstracts : 


Admiral Cooper says that although no great 


amount of work had been done on the canal it- 
self all the preliminary surveys and soundings 
had been made, the route had been almost en- 
tirely cleared of its tropical growth by the Puer- 
to Bello Indians, large quantities of supplies 
provided, cottages and barracks for the em- 
ployves erected in healthy, elevated localities ; 
hospitals established, and, in his opinion, such 
liberal provision had been made for all possible 
emergencies that ‘‘this careful preparation for 
the great undertaking strengthens his belief 
that the canal will be ultimately finished.’’ 
As to the possibility of this result at the time 
estimated—1888—he says : 


“The whole undertaking is so gigantic that one 


ean searcely believe that it will soon be finished; 
but I am impressed with the fact that the French 
are thoroughly in earnest. 
to finish the canal on account of funds the work done 
by them will be so extensive as always to give this 
route great advantages over any other. After all, the 
completion of the canal is a question of money, for the 
undertaking offers no insuperable engineering diffi- 
eulties; but the enormous cost, which can hardly be 
estimated, and the long time which an investor in the 
enterprise must wait for returns upon his money, may 
deter capitalists from taking the stock, and thus the 
company may be,crippled and the work brought to a 
close.” 


and that if they fail 


“The lowest estimated cost of the canal is $120,000,000 


and to pay the expenses of working the canal and a 


reasonable dividend to investors the amount received 
for tolls per annum should be at least 10 per cent. of 
the cost, or about $1,000,000 per month. The cost of the 
canal will probably be much more than the above esti- 
mate, and itdoes not seem probable that there will be 
commerce enough passing to and from the Pacific ports 
by way of the canal to pay this enormous sum, at Icast 
in the near future. One fact, however, is certain, that 
even ifthe present canal completely fails, still if the 
canal is ever completed along this route, the credit of 
the design of the enterprise and of its energetic com- 
mencement will always be accorded to M. de Lesseps.” 

In regard to the epidemic fevers supposed to 
follow the upturning of the soil of the isthmus 
swamps, he believes the trouble will be less 
from this cause than anticipated. At the 
Panama end sickness did follow, but at Colon, 
with a popylation of 9,000, and miles of swamp 
filled in and Very extensive dredging done, the 
death-rate is not half that of two years ago. 
The canal work has the advantage over the 
Panama R.R. construction of possessing ex- 
tensive hospital accommodations end facilities 
for the rapid transit of patients to these hos- 
pitals. The hospital outlay is about $1,000,000. 

Admiral Cooper states that the justly famed 


machinery used in excavating the Suez Canal 
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has been fairly excelled by the dredges of the | feet D will also be in feet; reducing it to| 
American Contracting and Dredging Co., and | meters by dividing by 3.28 and substituting in 
those built by Osgood & McNaughton, of | equation (1) together with the valves of /, and 
Albany, and proposes to give heliotypes of|h, above determined. the value of H, the 
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these machines in his report. 
Chimney Construction. 





A correspondent at Atlanta, Ga., failing to find the | 
information desired in any published books, wishes to 
hear through ENGINEERING NEws concerning the cross- 
section, at bottom and top and height of chimneys, to 
realize the best results from steam boilers, etc. 


(The answer to this question depends upon 
the amount of coal to be burned by the fur- | 
naces for which the chimney is to furnish | 
draft; and the only general answer which can | 
be given is one interms of the horse-power of | 
a boiler, from which our correspondent, know- 
ing the rating of his boilers, can work out the 
dimensions for the corresponding chimney. 

An average boiler requires the consumption 
of 4lbs. of coal per hour per horse-power,nomi- 
nalrating. Allowing an excess of 100 per cent. 
over the amount of air required for theoreti- | 
cally perfect combustion, one pound of coal in 
burning produces about 630 cu. ft. of gas at a) 
temperature of 570° Fah., the maximum tem- | 
perature allowable in an ordinary chimney. 
An excess of 100 per cent. is the greatest that 
need ever occur in practice. 

It is evident then that 
4x 630 H.P 
3600 —~= .7 H.P. 
in which V represents the volume of gas pass- 
ing through the chimney per second, and H.P. | 
is the nominal rating of the boiler in question. 
Also. 


' 
V= Fx S and F= 


if Fis the cross section of the chimney and S 
the velocity of the gases at that cross section. 
The authorities give 15 ft. per second as the | 
limiting value of S, so that 

\" 
F = — 


15 





and by substitution 

This equation gives the value of F, the mean 
cross section of the chimney, i.e. the area of 
the cross section at a point midway between 
top and bottom. 

No rule is given as to the rate at which this 
cross-section should decrease, but an average 
of fouiteen chimneys now standing gives an 
inside taper of th. 

To determine the height Prof. Thurston’s 
rule may be followed, which is: ‘‘Add one to 
the number of pounds of coal to be burned per 
square foot of grate surface per hour; divide 
by two,ani square the quotient. The result 
is the height of the chimney in feet.”’ 

Or, using the diameter of the chimney pre- 
viously deduced, we have 


F= 





a(n+1) + 1.265 
fs-—-1—8 (1) 
1 — 1.1012 
D 


in which H. is the height of chimney in meters 
(3.28 feet), h, and h, are the resistances to be 
overcome in drawing the air thr ugh furnace 
and flues respectively, expressed in the height 
of a column of air in meters, and D is the 
diameter of the chimney in meters. 

With the data above assumed 


l 
h, = 6,and h, = . 2— 
5 d 


lbeing the length of the flues and d the di- 


- ameter of their total cross-section which 


should be equal to the cross-section of the 
chimney. If the chimney is circular. 


= _4¥. = — 
D=V ~sae Square, D= 7 


Since in these two equations F is in square 


height of the chimney in meters, is obtained. 
Toredu e the height H from meters to feet, 
multiply by 3.28, 
The thickness of masonry at the top in large 
chimneys is generally about 10 in. and the 


ratio of height to outside diameter of base | 


varies from 10 to 14. [Ep. Ene. News] 
~<a 


The Excavation of a Great Cut in France. 





CONDENSED FROM THE Genie Civil FOR ENGINEERING 
NEWs. 


The railroad from Saumur to Chateau-du- 


| Loir, after leaving the valley of Loire crosses 


an elevated plateau by a cut 1640 ft.long and 
with a maximum depth of 62) ft. ;the cubic con- 
tents equalled 274,500, eu. yds. 


The material belongs to the tertiary period, | 
ithe eocene; it is made upof a bed of clay 


enclosing large boulders of a pudding-stone 
formation, lying in distinct strata, about 17 ft. 
thick ; under this is a bed of white clay,29) ft. 
thick, traversed by small veinsof sand ; beneath 
this again is sand. 

The method of removal adopted was as 


\ tunnel amounted to $1.83 per lin. ft. 





horizontally in guides and was pivoted at one 
side. 

When the successive funnels met at the top a 
series of cone-like excavations of great width 
were presented and it only remained then to 
cut down and remove the walls of earth lying 
between the cones. 

The cost of the timber for 1200 ft. of tunnel, 
including the timbering of the shafts, was 
$782,00. 

The manual! labor and expense of driving the 
The total 
| expense was as follows: 


Timber, for tunnel and shafts. , ; $ 782. 
Labor and tunnel advance @ $1.83 1200 
Sinking 4 wells at $_0. (100 frs.) each 


2,196.00 
sO, 
nes 
Dividing the total cost by the contents of the 
cut, 274,500 cu. yds. wé have as the cost per 
cubic yard about 1,4, cents (0.fr.074 per cubic 
metre.) 


I 
Torpedo Experiments. 


Some recent experiments of Admiral Jaurés 
ofthe French navy with torpedoes have re 
sulted very satisfactorily to those who claim a 
high degree of efficiency for this class of naval 
| engines. _ 
| When starting on a voyage from Toulon to 
| Lisbon with a small fleet, the admiral took 





follows: A gallery or tunnel was driven into| with him two torpedo boats, Nos. 63 and 64. 
the cut at its base, and this tunnel was connec- | The plan of the test was simple, the torpedo 
ted at intervals with the surface of the cut by| boats were to do their best to reach the ships, 


| vertical shafts, located on the axis of the cut. | the ships were to avoid and thwart them if 


These wells were then enlarged from the top 
by giving them a funnel shape, and the material 
thrown directly into the cars placed beneath, 
at the bottom of the shaft. 
driven from both sides. 

The tunnel was timbered as in a mine; two 
posts and a cap of oak 10 x 10 in., spaced about 
5 ft. apart, with lagging of poplar planks 
10 X 1} in. and 6} ft. long. The gallery was 


| 7,8, ft. high and 11) ft. wide in the clear. 


While the tunnels were being driven, the 
wells were also sunk. At the bottom of the 
wells the caps of the tunnel-timbering were 
tied together longitudinally by braces spaced 
34 ft. apart, thus forming a kind of box and 
strengthening the upper part of the gallery; 
four of the covering planks covered this space. 


As soon as the wells were finished and the | 


tunnel driven the removal of the material 
commenced. The workmen began by breaking 
away the earth at the top of the shaft by bars, 
and throwing it into the opening. As soon as 
the slope of the cone thus formed b2came too 
flat to permit the free motion of the debris, the 


cone was deepened so as to present a steeper | 


pitch. One man in the gallery was all that was 
required to regulate the fall of the earth into 
the cars. At this cut only two wells were 
worked at a time; this was sufficient to furnish 
a cube of 600 cubic yards daily. By this method 
timber was saved, and the tunnel advanced by 
re-using that from the portion of the cut 
finished. 

The train of empty wagons was drawn in by 
three horses, and the horses and their driver 


were prisoners in the tunnel heading while the 


filling was going on, but as no relays of horses 


were thus required, an interval of rest was 
afforded. The loaded cars descended by grav- 
ity to the dump by reason of the grade of the 


road. 


The tunnel was)| 


|possible. Everything favored the latter, the 
night was calm, the moon full, the ships pro- 
| vided with powerful electric lights, and their 
officers and lookouts informed of the hour of 
}attack. In spite of all this, torpedo boat No 
64 which appoached the squadron in front, was 
not discovered until within 1,000 yards of the 
vessels, and moving at a speed which would 
cover that space ina little over one minute. 
When it is remembered that these boats dis- 
| charge their torpedoes with absolute certainty 
at 300 yards, and with fair chances of success at 
400, it will be seen that pretty quick work 
would be required of the crew of an iron-clad, 
even under the favorable conditions of the ex- 
periment, to destroy the torpedo boat before 
having their own vessel sunk underthem. In 
rough weather or ona dark night, three or four 
boats of this description would keep a hostile 
cruiser well occupied in defending herself. 
The English protect their iron clads from 
attacks of this nature by steel netting. It is 
| certain that these retard the speed and mate- 
|rially interfere with the manoeuvres of the 
vessel to which they are attached, and leave it 
uncertain as to what extent they defend her. 
sialic cadesiae Ng 


A New Aligning Instrument. 








Atthe July meeting of the Cleveland Engi- 
neers’ Club, a paper entitled “‘ An Aligning In- 
strument,’’ was read by H. F. Dunham, and 
ably discussed by Professor Robinson of 
Columbus, Mr. Latimer, and others. The in- 
strument referred to was recently designed by 
Mr. Dunham. Itis intended for use in deter- 
mining the position of preliminary lines in 
field work, and, while not too large for the 
pocket, secures with sufficient accuracy results 
+heretofore attained by heavy instruments. 


In this method of excavating, it is advantag- By its use the observer is enabled to determine 


eous to have cars as large as possible so that 
they may be less frequently moved ; at the cutin 


the position of a line between two points when 
neither of the points can be seen from the 


ther, and also to compare the slope or grade 
s contained 4} cu. yds, and ran - . ; . 
ae oa - gauge. = poh coun of the country passed over with that lying in 
of a car corresponds to astoppage in the excava- the foreground. 


tion, as soon as the bed of sand was reached 
the Engineer, to avoid the loss of time from 


rr 


Tue authorities of Berlin are trying tile 


this cause, put a stop-valve at the bottom of| pavements for the streets. The tiles are 


the well. 


moulded into blocks 7.8in. square and 3.9 in. 


The valve was nade by placing upon atimber | thick, and are impregnated with bituminous 
frame-work a sheet-iron cylinder 2 ft. in diam-| products up to 20 per cent. of their volume. 
eter, closed at the bottom by an iron door, like| They are laid on concrete 6in. thick. The 
that used on a beton-mixer. This door moved | spaces between them are filled with hot tar. 






















































































































































PERSONAL, 





Guy H. Ev_more and Geo. R. Baucus, Civil 
Engineers, have bought the patent rights of 
the Durham House Drainage System for the 
Western half of Missouriand Kansas and have 
opened an office in Kansas City, Mo. 


Samvet M. Gray, City Eng. of Providence, 
and Cuas. H. Swan, C. E., returned on July 5th 
from their European tour of inspection of 
sewerage systems and sewage disposal. They 
have been absent four months and in that time 
made the tour already outlined in this journal. 
A full report of their investigations is promised 
in September next. 


Mr. C. C, CHANDLER was appointed Chief 
Engineer of the Hannibal and St. Joseph Rail- 
road, vice Mr. T. L. Dunn, resigned to accept 
another position. The appointment took ef- 
fect on July 10th, and those having to do with | 


TABLE No. 1.—Dimensions of single and Double Turnouts. 


Head Block to | Length of 























Frog Frog 
Number Angle Frog Point Moving Rail 
FT. IN. FT. IN. 
> © 11° 25° 16 33 1 14 o 
& i-2 10° 23° 20 36 4 i-2 15 > 
6 9° 31° 38” 39 S i-4 1 Y3-4 
6 1-2 R° 47° 51" 43 0 ms 2 1-2 
J 10° 16" 46 3 3-4 9 7 i-4 
71-2 7° 37° 4” 49 7 i-2 21 0 
~ 7° 09 10 52 Ot 22 5S 
8 1-2 6° 43° 5Y 56 23-4 23 O3-4 
9 6° 21° 35" 539 Gi1-2 25 2 1-2 
0 1-2 6° OU 32 62 10 1-4 26 7 i-4 
10 5° 43’ 29" oo 2 28 o 
10 1-2 5° 27° 09 6o 3 1-2 29 5 
il 5° 12’ 18 2 1-4 30 O34 
Il i-2 4° 845" | 6 41 32 2 In? 
12 4° 46°19" | o 4 1-2 33 7 i-2 
iz 1-2 4° 34 52 s2 S 1-4 35 ® 1-4 
is 4° 24°19 86 o 36 3 


new works, and the repairs or renewals of 


from Mr. CHANDLER, and be governed accord- 


ingly. | are two frogs, which generally are of the same | 


BenJAMIN F. Larve has resigned the position | 
of City Engineer of Jackson, Mich., on account | 
of the inadequate salary, $1,000 per year,and 
has opened an office as Civil Engineer and} 
Surveyor. His specialties are location of rail- | 
roads, division of property, and general land | 
surveying, Leveling and surveying  for| 
sewers and drains. Plans and estimates of| 
bridges. 

LL — | 

TURNOUTS : | 

Exact Formule for their Determination, to- | 

gether with Practical and Accurate Tables | 

for Direct use in the Field.” 

BY W. B. PARSONS, JR., C. E., ROADMASTER NEW YORK AND | 
GREENWOOD LAKE DIVISION, ERIE RAILWAY. 


The aim of these articles is to present in a) 
compact and practical form a set of formule | 
sufficient to solve all problems in turnout lo- | 
cation, and also to give accurate tables easily 
understood from which the required dimen- 
sions for all ordinary cases can be readily | 
taken without recourse to mathematical work. | 
It is thus designed to meet the requirements | 
of the Engineer, Roadmaster and Foreman. 

The author is indebted to Mr. Wm. R. Storey | 
of Rochester, N. Y., for his careful assistance | 
in the preparation of the tables. 

The arrangement by which one track leaves | 
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|ing’’ switch or “swing” rails. One end of 
' these rails rest on the head block and they are 


moved together by appropriate mechanism. 
This end is called the “toe,” and the “throw’’ 
of the switch is the distance the ‘‘toe’’ moves 
on the head block when passing from main 
railto that ofturnout. The other end is called 
the ‘“‘heel.’’ The “heel” is fixed and is the 
origin of the turnout curve, or where it be- 
comes tangent to the main track. The moving 
rail therefore forms the part of the turnout 
curve between the head block and origin. 

The frog angle is the angle contained be- 
tween the sides of the V shaped portion or 
tongue where the main or turnout rails inter- 
sect; one side of the frog forms part of the 


main rail, the other part of the turnout, and is | 
tangent tothe turnout curve. The frog num- | 


ber is the ratio of the width of the heel of the 
frog to the bisecting line. 
A single throw switchis a single turnout 


Total Lead Heel Radius of 


to F. Point Tangent 




















FT. IN FT. FT. 
47 I 23.78 235.42 24 
St 9 1-2 26.11 286.85 20° 
3 6 28.45 339.00 16° 
61 2 i-2 30.79 397.85 14° 
> 2 33.13 461.42 12° 

70 7 i-2 35.47 529.69 10° 
45 4 87.81 602.67 9° 
80 © 1-2 40.16 680.35 8° 
s4 9 42.51 | 762.75 i 
SO & 1-2 44,85 819.85 6° 
94 2 47.20 941.67 6° 
9S 10 1-2 49.55 1034.19 5° 
103 «7 51.90 | 1139.42 5° 
108 3 1-2 54.25 1245.35 4° 
113 oe 56.60 1356.00 4° 
117 8 i-2 58.95 1471,35 3° 54’ 
122 5 61,30 1591.42 3° 3 


| 
from main line to either right or left. A three- | 
bridges, will report to and receive instructions | throw switch is a double turnout from main | 


line to both right and left. In this case there 


angle, although this is not necessary. A cross- 
over or crossing isa means of passing from 
one track to another parallel toit, and consists 
of a turnout from each track and a piece con- 


necting them between the frogs. The frogs | 


should be of the same angle. When the par- 
allel tracks are straight this connecting piece 
is also straight, but is curved when the par- 
allel tracks are curved. In the special case 
however when the space between the tracks is 
very great the frogs may be joined together by 
a reversed curve of assumed radius. 


The principle on which these calculations 
are based can be briefly stated as follows, and 
readily understood by reference to Fig. 1. 
One side of the frog is part of one of the main 
track rails; consider the other sides prolonged 
until it intersects the opposite rail. We then 
have two lines intersecting, whose intersection 
angle is equal to the known frog angle. Now 
the simplest arrangement to join these two 
lines is by a regular curve which must, by 
nature of the case become tangent to one of 
them at the frog point. Hence the point of 
the curve on one tangent is fixed, and the 
length of the tangent, i. e. the side of the frog 
prolonged depends on the frog angle and gauge 
of track, and so of course do the other func- 
tions of the curve, as length, radius and de- 
gree. One point of tangency being at the frog 
point, the other P.'l'. on opposite main track 
rail is distant from the point of intersection 


another is called a turnout, anit consists of @ | the length of the tangent. This is the heel of 
frog, the rail leading to the frog, the opposite | the switch. The distance from the heel to the 
rail, which together are generally called lead | frog point measured on the main track ean be 
rails and some device connecting these lead | easily found for any frog angle and gauge of 
rails with the main track rails. When this de-| track. his distance is called the total length 
vice is part of the lead rails and carries them | of jead. In the case of a “ point” switch, the 


out to a point oftangency on the main rails, | «toe of the switch point is tangent to the| 


itis called a “point” or “split” switch, but main track rail and hence is to be placed at 
when there are two rails common to both turn-' the heel of the switch, viz. distant from frog 
out and main track, so that they can become | point the total length of lead. With a stub 
a part of either, it is called a stub switch, and | gwiteh it is necessary to know how much of 
the common rails are variously called, “‘mov-/| the curve is to be required for the moving rail, 


° Copyrighted by ENGINEERING News Publishing Com- cea of head block. This 
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Taking a rail longer than that required by 
formule and spiking it down with the excep- 
tion of the necessary length for moving rail, 
when it is thrown, it will be found that the rai| 
‘has been sprung intoan are of the turnout 
curve, whose origin is at the heel of the switch 
where spiking stopped. 

Hence it is seen that the length of the lead 
depends solely on frog angle and gauge, and 
that the position of the head block or length of 
the moving rail is determined bythe same con- 
| siderations together with the throw. 

We will take up the several cases in the fol- 
lowing order: 

Turnout from straight line. 

Turnout from outside of curve. 

Turnout from inside of curve. 

Cross-over from straight parallel tracks, 

Cross-over from curved parallel tracks. 
| Double turnout with equal frogs. 
| Double turnout with unequal frogs. 





Number of 





An le of 











Degree of Head Block to 
Turnout Curve Curvature Crotch Frog Croteh Frog Crotch Froz 
7T. y 
31° 19 64 Ie? 16° 08’ 19" 3.527 
13’ 2i 38 I-2 14° 40° 56" 3.881 
58° 23 21-2 13° 27° 57” 4.235 
26° 25 1 i-2 12° 26° 07" 4.589 
Q7' 27 3-4 11° 33° 04" 4.943 
50° 28 iil 3-4 10° 47° 02" 5.207 
31 30 #4 10° 05° 43" 5.651 
26 32 10 9° 31° 09" 6.005 
31 34 91-4 8° 59° 30” 6.359 
45° 36 SS 1-4 8° 31° 10” 6.713 
035° 38 1-2 8° 06° 40" 7.067 
31 40 1-2 7° 42° 36" 7.420 
02" 42 53-4 7° 21° 35" 1.774 
36" 44 43-4 7° 02° 26" 8.128 
14 46 33-4 6° 44 51" 8.482 
54 4s 6° 28° 40 8.835 
36 50 2 6° 13° 43 9.189 


FIRST CASE.—TURNOUT FROM TANGENT. 
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C is point of intersection of one side of the 
frog prolonged and the opposite rail of main 
track. The intersection angle ACG evidently 
being equal to the given frog angle. The 
problem then is to join these two tangents F 
and AC with a regular curve. 

In triangle ABC where angle BAC = frog 
angle and CB = gauge, find AC and AB. 

But AC is tangent or T and frog angle is in- 
tersection angle or J, then: 

R' = T cot } I will give radius of outside rail 


and R = R’ — } gauge will give radius of turn- 


out curve. (1) 
AE = EB+ BA = T+ BA= distance from 
heel of switch rail to point of frog. (2) 


To find length of moving rail ED or FD for 
a given throw, i.e. that portion which should 
be left unspiked so as to be free to move, we 
have to calculate what length of curve is ne- 
cessary to produce tangent deflection = given 
throw. Done by formulae. 
ae 
c= sin D- (3) 
In which C= length of moving rail required 
D = deflec. angle, and d = twice throw. 
Results deduced by these formulae for 
various frog numbers will be found in table 
No. 1. 


TO BE CONTINUED, 
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CORRESPONDENCE. 


Founding of Cast-iron Pipe. 





Special Correspondence Engineering News. 
Newport, Ky., July 14, 1884. 
EprroR ENGINEERING News:—Referring to the article 
of Mr. McElroy in vour issue of 12th, inst. Mr. McElroy 
professes not to be aware that cast-iron pipe less than 
12 in. diameter are made in vertical moulds and in dry 
sand. We will give Mr. McElroy $500 to prove that there 
isany first class foundry inthe country that makes 
themin any other way. Let Mr. McElroy specify or 
shut up. No man has any right to make statements in 
a public print that a little investigation would show him 
to be untrue in almost every particular. F 
CINcINNATI & Newport Iron & Pipe Co. 


The Efficiency of Screw Drivers. 





Special Correspondence Engineering News. 
PrTxrn, Coxo., July 10, 1284. 

EprtoR ENGINEERING News;—A question came up 
here regarding the relative power of two screw drivers 
of different lengths. One argument was in favor of the 
long serew driver (2 feet in length) as giving more 
power in proportion to its length, while the other ar- 
gument was in favor of the screw driver (8 inches in 
length) doing the same work (provided that the bit and 
handles of both were the same size the only difference 





| response appeared. 


ently unreasonable prejudice against it. No| 4. Records of the steam pressure, tempera- 
| ture of feed water, number of strokes made by 
A very large proportion of the pipe used for the pumps, and height of suction and dis- 
sewers and drains in Norwich during the past | charge lift. 
| ten years has been cement pipe. 
I have yet to receive positive evidence that 
any of it, when properly or even fairly laid, has 
failed either on account of weakness or in- 
jability to withstand the chemicals of the 
sewage. 
The mortar used in making pipe here has 


DESCRIPTION, 


The tests were executed during the nights of 
June 25 and 26, and following days. The water 
|in the reservoir was allowed to fall consider- 
ably below the top of the wall: the valves 
| leading into and out ofthe reservoir were then 


closed and the rate of leakage determined; 
compo f 2p oO er New . P Ps ; 
been mposed of 3 parse ‘ eith , 7 ark | the reservoir being still shut off from the city, 
j}and Rosendale, or Hoffman’s, or Norton’s Ro- | ’ ’ 
sendale cement and 3 parts clean sand. The the pumps were thon started and delivered 
v, > . , Sé . Bis . ° 2 . 
latter preferably of a degrees a Daan into the reservoir during a specified time and 
from the very finest to the size of one’s finger | erie c pte Remar Bigs sae 
: a . ' ‘re . s ped i ( e rate ) reservoir 
end, in such proportions that the finer fills all | PI ; : 
Sid alton tin thes Webhed: on ie coment Snalte | leakage at the new height of water determined. 
2 « « . 
: z iat The delivery as well as the leakage was 
}coats each particle and fills all remaining ee ~ . ee 
| spaces {found by gauging the height of water in the 
It has been the experience of the maker that | "°®°TVol", using @ graduated rod reading to 
a larger proportion a ement inclines the pipe | one one-thousandth of a foot, and by knowing 
: » area of water surface fr an accurate 
to season crack and that a smaller proportion the area of _ resurface from an accurate 
snaiees weaker vines, with more diffenity in | SUrvey made for the purpose by Capt. Mead, 
‘ sake 8s, W e : ae Sa? 
pir ’ City Engineer. 


removing the moulds. oe ‘ 
- rhe coal used was weighed and the percen- 





being in length) if it was sufficiently strong and had 
sufficient room to apply power equal to that used with 
the long serew driver. The power of a screw driver is 
at right angles to its axis and increasing its length will 
not increase its leverage. It isof course a lever, and all 
things being equal except length, the argument in favor 
of the short serew driver was accepted, after a practical 
test. Can any of your readers throw light on this sub- 
ject ? Yours truly, 
R. A. SKVEsS. 
U. 8. Dy. Min. Sur. 


Convenient Specifications. 





PitrspurG, Pa., JuLy 14, 1884. 


Epitor ENGINEERING News:—Allow me to 
commend to the engineering profession gen- 
erally the admirable form of the specifications 
issued by the Sewer Department of the city of 
Buffalo, New York. I refer more particularly 
to the convenient size of the same, octavo 6 in. 
by 9 in. and stitched together in book form. 

Nearly every individual, company and cor- 
poration issuing specifications use a different 
size and form of paper, some which I have 
seen, resembling when opened the ‘“ blanket 
sheets ’’ of the newspapers of some of our large 
cities, 

If all specifications were gotton up the size 
mentioned, namely, 6” x9”, the number of pages 
varying with the length, and in cases where a 
railroad company issues a number of specifi- 
cations, they could be easily bound together, 
thus forming a convenient form for filing 
away and easy to get at when needed in case 
of reference, much more so than when printed 
on various sized paper and thrust in pigeon 
holes. 

But the worst abomination is the specifica- 
tions printed on long, separate pieces of paper 
and these fastened together at the top and 
then rolled up. Anybody that ever had occa- 
sion to use these will know whereof I speak 
without further elucidation. 

This seems to be the age of uniformity in all 
matters both large and small. This may be a 
small one to “‘ harp ”’ about, but I am sure that 
contractors and others will call those engineers 
blessed who will follow in the footsteps of 
the Sewer Department of Buffalo. 

Respectfully. 


Cement Pipe for Sewers. 





Norwicu, Conn., JuLy 8, 1884. 
Eprtor ENGINEERING News :—Quite awhile 
ago there was some correspondence in your 


paper relative to the merits of cement pipe for 
sewers and drains. 


I suggested that if makers would give us| length of time. 


specifications under which it should be made 


It is important that the materials be), eee 
thoroughly mixed dry and that the mortar be tage of ash estimated. . 
well rammed in the moulds. The feed-water was measured by au two-inch 

It is also important that the right amount of Crown water meter between the feed-pump 
water be used. Every particle of cement and jand the bollers. 5 
sand should be wet, but the mortar should be | Khe furnaces, boilers ane eee ee 
stiffenough so that the rammer should bring brought to a settled running rate before the 
up solidly on it and press it firmly together registry of coal, feed-water and reservoir 
instead of displacing it horizontally. delivery were commenced, and were brought 

The cores are usually drawn almost immedi- | the same condition at the close of the test. 
ately after the pipe is finished and in good 1 ‘oem - se ak aaa vie ae 

y ' ase red i ‘ ; pressure were made { itervals o een 
es omenge theme ceca lnheren’ + cia pe Rene minutes by Mr. E. FE. Barnard, and a count of 
weeks, and then preferably put out into the the speed of the pumps and record of water 
sun and air and well wet every day. This wet-| and steam pressures at the pumps was made 
ting is particularly important. at the same instants by Mr. L. M. Donaldson. 

A curious fact is that an old pipe will absorb The reservoir gauge was read at every alter- 
less water and is heavier than a new one. | nate pump reading. ’ : 

Will some reader explain it? | The height of the river at time of the test 

The pipes are considered ready for ordinary | ¥°* ARETE Ane eRanes hee me eres 
use six weeks after they are put out. afterwards levelled, as well as the distance to 

They are sometimes used much greener and the point of entry at reservoir. The coal used 
may be so used safely if carefully handled and was Helena small nut, dry and free from small 
properly laid. When necessary to use them slack. a anes Pen: os ae 
very green, Portland and Rosendale cement is with the United States standard — = the 
used; one part of the former to two of the custom-house after the tests, the Worthington 
latter. A large proportion of Portland makes | W@t¢'-sauges were tenet tnantleenteae ees 
the mortar set slowly, at first making it diffi- their action that their readings during the test 
cult to remove the moulds. were abandoned and the theoretical resis- 

The above details are furnished by Wm. D. tances computed. T he absence of such a va- 
True, Esq., of this place who has made most of cuum gauge on the suction pipe rendered such 
the pipe used here the past ten years. a computation necessary for that also. 

Will some reader tell us how much pressure 
asewer pipe ought to beable to sustain in 
order to withstand any pressure liable to occur | 
in actual use? 





I 


DATA. 
Height of water in river at test, 114,676 ft., city 
datum; height of center pump cylinders, 
131,611 ft., city datum; height of center entry 


Respectfully spout at reservoir, 288,996 ft. city datum ; height 
Cuas. E. CHANDLER. | of water in reservoir at 11.39, beginning at first 
snes Iter 


leakage test, 278,911 ft., city datum; height of 
water in reservoir at 12.30, ending first leakage 
test,278,619 ft.city datum ;height of water in res- 

The following report was presented to the| ervoir at 12.45, beginning pump test, 278,390 ft., 
Board of Public Works July 3d. city datum ; height of water in reservoir at 2.30, 

To THE Boarp or Pusiic Works anp Arrairs,|ending pump test, 280,980ft., city datum; 
Nashville—Gentlemen : I was requested by you | height of water in reservoir at 2.45, beginning 
on June 11, to proceed to make such tests and | second leakage test, 281,118 ft., city datum: 
examinations as should determine whether the | height of water in reservoir at 3.15, ending 
cause of the present inadequacy of the city second leakage test, 280,974 ft., city datum ; 
water supply existed at the water works. area of reservoir at level water during test, 

The report of such examination is herein | 23,365.82 sq. ft.; temperature of water during 
respectfully submitted. test 81° Fahrenheit; weight of one cu. ft. of 

From the shortness of the time at command, | water at 81° Fahrenheit, 62.180 lbs. ; weight of 
and the absence of facilities, the results are, in | one United States gallon of water at 81° Fah- 
some features, only approximations. The | renheit, 8,3136 lbs. ; weight of coal consumed 
tests determined on, and fully carried out,| during test, 4,645 lbs. ; percentage -of ash and 
were as follows: . timber (estimated) 12} per cent.; weight of 

1. Aleakage test of the city reservoir. combustibles consumed, 4,064 lbs.; weight of 

2. A test of the delivery of the Worthington | water evaporated during test, 26,779.58 lbs. ; 
pumps into the reservoir during a specified | temperature of boiler feed-water, 81° Fahren- 
heit ; average boiler pressure during test,72 lbs. 
3. A measurement of the coal consumed | persq. in. ; corresponding temperature of steam 





The Nashville, (Tenn.) Water Works. 
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and tests by which its quality could be deter-| under the boilers, and of the water thereby | 318° Fahrenneit; weight of water evaporated 


mined, it would do much to relieve an appar-| evaporated during the above interval. 


per pound combustible from 81° to 318° 6.6 
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Ibs.; weight of water evaporated per pound | one, however, which is being realized by sev-| My reasons for the two last suggestions are 


combustible from and at 212°, 7.7 Ibs. ‘eral of the leading boilers and guaranteed by 
Number of pumps, Worthington Compound | their makers. 
Duplex, 4; number of cylinders each pump, 2;| 4. That the boilers (new battery) are accom- 
diameter of pump cylinders, 16 in.; diameter | plishing four fifths of this rate of efficiency. 
of pump piston rods, 2} in.; length of plunger; 5. That the probable cause of theinefficiency 
stroke, 18 in.; displacement for each north- | of the pump exists on the side of the suction, 
ward stroke, 15.667 gallons; displacement for | either from abnormal resistanceto the passage 
each southward stroke, 15,285 gallons; average | of the water, possibly by astoppage of the 
single stroke made by one plunger bluff pump, | strainer, or by air leaks, which re-tuce the 
200, or 64.75 per minute; average single stroke | vacuum and prevent the cylinders from filling. 
made by one plunger bluff pump,—201- 67.50 | I was also requested by you to offer such 
per minute ; average single stroke made by one | suggestions looking towards the improvement 
plunger river pump, 205—66-75 per minute; | ofthe water deficit as should seem pertinent. 
average single stroke made by one plunger As the present pumping system will doubtless 
river pump, 206—68.25 per minute average | Soon be superseded, I shall recommend no 
double stroke made by all plunger pumps, | radical change at thistime, yet as the present 
267.25 per minute ; number of minutes duration | needs of water consumers must be supplied, 
of test, 105; total number of double strukes and as that portion of the current expenses of 
during test, 28,061.25; total number of gallons | the water-works which is proportional to the 
theoretical displacement, 868,551.8. | water pumped amounts to $11 per million gal- 
Feet | lons, it is clearly advisable and economical to 
Hydraulic head due to suction lift................ — take prompt action in increasing the efficiency 


Hydraulie head due to velocity of entry......-.-. 
Hydraulic head due to strainer and check valve of the present supply system, even to the ex- 








EY, 6 ui 5.4 050.0 bcnkion talaga ehhignkesease ae 200 ‘ ° : 

Hydraulic head due to change velocity at river tent of making some considerable outlay. 

DUI IB. cece ce eee eee e eee w ween nee ee eennraeeeerne 0.6 . » $ ° 
Hy son 24 a = os —0Y” bends —s pomp) 520 I therefore make these suggestions : 
Hydraulic head due to friction at velocity of 1.65 ¢ i i © 

oo peape-pamepatancietraman cen epdat ston pee Beelincaes on | 1, That an examination be made of the bot 
Hydraulic head due to resistance of pump tom and sides of the city reservoir in order if 

Sen N =enA seh eh ones onsuunestionsnaceeensyng’ _3.00| nossible, to discover and remedy the waste 

Total hydraulic head on suction side........... 20.785 | therefrom. 
Hydraulic head due to lift of force main....--..-- 157.385} 2, That a vacuum gauge be supplied for the 
Hydraulic head due to resistance of pump exit 2 . - te - 

(estimated)... Sek tinea orca oe poe 2.90 | Suction pipe and if this indicates a pressure 
Hydraulic head due to 4—90° bends, each pump 520 ate iven i t 
Hydraulic head due to friction at velocity of 1.6 greate r than that given in ony computed suc 

feet per eens psage =e teoeeasess eas ..00 | tion resistance, I would recommend an exami- 
2 ead due to check valve and entry 59 | nation of the strainer at the end of the suction 

. -~———|pipe and a proper cleaning of the same, if 

Total working hydraulic head......-...........- 181,240 pu = pror . nS 
necessary. If, however the gauge should show 

RESULTS. an unstable vacuum, I would recommend a 

Leakage of reservoir into ground or pipes | thorough examination of the suction pipe from 
per 2¢ hours, 1,324,600 gallons; delivery of|pump-chamber to low-water mark, for the 
pump (corrected for leakage) per 24 hours, purpose of discovering air-leaks. 


7,532,300 gallons ; water lifted by pumpsduring| 3, That registers be attached to each of the 
test,4,566,070 lbs. ; working head lifted through, | Worthington pumps, and that the engineers 
181,24 ft.; foot pounds represented by above} be directed to record the number of strokes 
factors, 827,554,563, ft. lbs. duty of pumps per| made by each pump as well as the reading of 
100 lbs. combustible, assuming boiler to evapo- | the reservoir gauge at regular six-hour inter- 
rate 9} lbs. water per lb. combustible from and | yalg._ This is important in order to know the 
at 212° Fah., 21956879 ft. lbs.; boilers actually quantity of water being supplied to the city. 
evaporated during test per pound of combus-| 4, That a heater be constructed to use the 
tible from, and at 212°, 771bs. water; boilers | exhaust steam in heating the feed-water for 
evaporate for each horse-power developed by| the boilers. I have estimated that, at the 
pumps 64 lbs. water; water delivered during | present rate of coal consumption, such a heater 
test, shown by reservoir gauging, 549,229 gal-| py heating the feed-water from the mean an- 
lous; water delivered during test, shown by| nual temperature of the Cumberland 60 F. to 
displacement of plungers, 868,552 gallons, | 190 F. would affect a saving of coal amounting 
showing a “‘slip”’’ of 36} per cent. Pumps run-|to $8 a day, and would moreover greatly im- 
ning at test rate would deliver, per twenty-four | prove the behavior of the boilers, and materi- 
hours, without slip, 11,900,000 gallons; or, | ally lessen the injury to the same from strains 
running at test rate would deliver per twenty-| caused by cold water being pumped into the 
two hours, with 9 per cent. slip, 10,000,000 | hot boiler shell. 
gallons. 5. That Superintendent Reyer be given au- 
The rate of the pumps during the test was| thority to carry out his plan of a properly 
not above the usual running rate, nor up to| arranged system of evaporative tests for such 
the average rate indicated by the builders, | eoals in the Nashville market as will be placed 
which is seventy strokes per minute. in competition for the coming year’s supply, 
The coal consumption during the test was | and that the contract be made on the basis of 
not out of proportion to the regular consump-|the results of such competitive tests and the 
tion, asthe test rate was 723.9 bushels per 22 prices tendered. 
hours, while for June the rate has been 751.3/ 6. That a city ordinance be passed, which 
bushels per 22 hours. shall constitute as a misdemeanor, punishable 
DEDUCTIONS. | by a water fine. 


From the above results it will be seen: 1. The permitting water to run, when not 
1. That the loss from the reservoir is about} used, from any hydrant, water-tap, basin, 
one and one-third million gallons daily, either | bath, urinal or closet, connected with the city 
wholly or in part into the ground and hence} water supply, with a scale of fines graduated 
wasted. to the rate of discharge and expressed in terms 
2. That the Worthington pumps are pump-/ ofthe size of the opening and the depth below 
ing about three-fourths oftheir rated capacity, | the reservoir. 
although they are running at aspeed suffi-| 2. The permitting water to waste through 
cient, under proper conditions, to pemp more | any leakage or defective joint or water fixture 
than that rated amount in twenty-two hours— | connected with the city water supply. 
the average daily run-—-even allowing a liberal| 7. ‘That a permanent corps of water inspec- 
loss from “‘slip.”’ | tors be maintained whose duty it shall be reg- 
3. That the duty developed is about one-half! ularly to inspect the water connections of 
what should be expected of this style and size | every premises connected with the city water 
of pumps. No responsibility for this can be | supply, and to record and report violations of 
thrown on the boilers, as the computed duty | the above ordinances to the proper city offi- 
was based on an assumed rate of evaporation, | cials for assessment and collection of fine. 





that it would, in my opinion, effect a saving of 
water far in excess ofthe cost ofthe inspection, 
and would in no way interfere with the legiti- 
mate use of water. 

At the average elevation of the city the con- 
tinued running of water through 350 openings 
one-eighth inch in diameter, or eighty open- 
ings one-fourth inch, or eighteen openings one- 
half inch, or five openings one inch in diam- 
eter, would waste a million gallons daily. 

The city must either supply this loss at an 
extra cost of $11 per million gallons or some 
one else must do without water, usually the 
latter. 

I am confident that nearly one-half of the 
water rent to the city from the reservoir is 
wasted. Fifty gallons per day per capita of 
the total population is a liberal supply to use, 
indeed, to use lavishly, but not to waste, for 
all purposes, including domestic use, fount- 
ains, stables, streets, manufacturing and fire 
purposes. Assuming Nashville’s population 
to be 60,000, this would require three million 
gallons, while in fact certainly five million 
and probably six million gallons pass the 
reservoir daily to the city. 

I am indebted to Superintendent Reyer for 
all possible facilities placed at my disposal 
and assistance rendered in conducting the 
tests; also for the same to W. H. Perry & Co. 
agents for the Worthington pumps. I am, 
sirs, yours, respectfully, 

Ouin H. LANDRETH. 
Sh 
Specifications for Egypt Turnpike, Auglaize 
Co. Ohio. 





The line of said pike commences at Minster 
in said county, and runs thence west three 
miles to St. Joseph Church. having four 
branches; the whole aggregating 5,53 miles. 


The Roadway will be opened toa width of 
twenty-five feet on each side of the center line, 
and cleared of all obstructions within the area 
to be used in making the grade and ditches; 
trees and stumps must be grubbed from cuts 
and side ditches, and cut off even with the 
ground in fills. 

The Line of the road is marked by stakes set 
twelve feet to the left of the center as you go 
in the direction of the numbers. 


The Road Bed willbe constructed according 
to the grade line represented on the profile of 
said road. Theform of the road will be 
twenty-four feet wide,crowning in its transverse 
section, with the center eight inches higher 
than the outside or hip; at culverts and bridges 
the cross section shall be level, and slope to 
the usual form of twenty feet from bridge or 
culvert. The Freiburg and Hanover branches 
will be graded forty feet wide with the center 
one foot higher than the sides. 


Side Slopes on embankments will be two to one 
from hip of de to bottom of ditch, which in 
no case shall be less than two feet below grade. 
On fills of more than two feet, side slopes will 
be one and a halfto one. Slope in excavation 
and back slopes of ditches must in all cases be 
one to one. 


Side-ditches through cuts will be one footdeep 
and three feet wide, in other cases they will be 
evenly constructed so as to make complete 
drainage to natural water-ways. County, town- 
ship or private ditches, which require filling to 
construct the grate. must be reconstructed to 
their full depth and capacity. 

Approaches from all intersecting roads must 
be graded twenty feet in width, with a slant of 
not more than one in four, and graveled with 
ten cubic yards of gravel spread to suit each 
particular case. 

Shrinkage.—All embankments must be built 
high enoughabove grade to allow for settle- 
ment—the amount to be determined by the 
engineer in charge of the work. 


Culverts will be laid up dry; walls two feet 
thick, built of pres sized and well shaped 
eer stone, six to eight inches thick, two 
eet wide havin parallel beds. Trenches for 
masonry must excavated one foot larger 
each direction than the wall to be built, and 
not filled around the wall until the same has 
been inspected and accepted. 

Culvert Wood-work will be“ouilt as per plan 
and specifications on file. 

Coping for Box Culverts must be eight inches 
thick and long enough to extend one foot on 
each wall. Nospace in joints to exceed one 
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inch, and exposed stones at the ends of culverts 
to be squared and pitch-faced. 

Pipe Culverts must be in place and_protec- 
tion walls completed before ones. o logs, 
fence-rails or other timber to be left within 
one foot of any pipe, and earth must be firmly 
tamped under the sides thereof. Unless other- 
wise directed, the pipes will be laid with the 
bottom level with the side-ditch at that point. 
Each end of these pi -culverts will be pro- 
tected by a stone wall, laid up dry, on each side 
thereof, two feet square, set six inches below 
the lower side of the pipe, stand one inch in 
the clear from the sides, and the same distance 
from the top thereof; on top of these walls will 
be placed a stone two feet wide, three feet lon 
andsix inches thick—the wallsand capto stan 
flush with the pipe. None but first class vitri- 
fied Sewer Pipe will be used. 


Bridge Masonry—Pits for foundations will 
be sunk to a depth satisfactory tothe Engineer 
Foundation walls will consist of large stones, 
squared, jointed and bedded ; one third ofthe, 
same shall extend through the wall. The 
stones are to be well-adjusted to give a uniform 
bearing, and carried up to a line, as shown on 
the plan, above which line the wall will be more 
accurately faced. 

Number two Bridge stone will be used, laid 
in cement in regular courses, level and true .to 
line. At least one-fifth of the stones in each 
course shall be headers extending through the 
wall. No stretcher shall have a width less 
than its thickness, nor a length greater than 
four times its width. No bond less than fifteen 
inches will be allowed in the face of the work. 
All stones in face must be pitched to a true line, 
and stones at the end of each course must ex- 
tend entirely through the wall and be pitch- 
faced on the exposed end. 

Joints in the face of the wall must not exceed 
three-fourths of one inch in thickness, and the 
stones used in the face must be sufficiently 
dressed to insure this result. 

Batter on front and wing walls will be one in 
ten to level of bridge-seat, above which, the 
wings will be vertical. The top course of main 
wall will be eight inches thick, and project 
three inches, the whole length of the work; 
- upper face to be dressed to the same true 
evel. 

At the angles in the face of the work, and at 
the corners of the wing-walls, there will be a 
one inch draft neatly cut. 2 

Coping of wings will project three inches all 
around ; the top to be rough pointed,the under 
side dressed to lay three-quarter inch joints; 
tne end dressed tull width and depth to lay 
three quarter inch joints. Mortar joints will 
be neatly pointed with cement. 

The mortar will be composed of the best 
Louisville cement and coarse, sharp, clean and 
well screened sand, in the proportion of one 
of cement and two of sand; to be thoroughly 
mixed, dry, and after wetting, shall be quickly 
and thoroughly worked, and used at once to 
i partial setting before itis laid in the 
work. 


Canal Bridge will be a Wood Truss, sixty-five 
feet long, sixteen feet roadway, built as per 
plan and specifications on file. After not less 
than eighty rods of grade, including culverts 
and sewers have been completed a layer of 
good, clean gravel will be furnished and paid 
for by the contractor, and laid on the grade in 
the center, sixteen feet wide, fifteen inches 
deep in the center and nine at the sides, ex- 
cept at bridges and culverts it will be eighteen 
feet wide, a plane from side to side and resum- 
ing the usual shape at twenty feet from bridge 
or culvert. The coarse gravel must be raked 
forward and spread upon the center of the 
road-bed ; no stone over two inches to be left 
within six inches of the surface. The surface 
ofthe gravel will be rounded parallel with 
crown of grade and give the depth required. 
Contractors are required to keep the road in 
repair until finished and accepted. 

he Engineer in charge of the work may 
from time to time direct any change in the 
plan during the construction of the road, that 
is in his opinion needed, and if there will be 
material increase or decrease of cost by reason 
of such change, an increase or decrease of pay 
will be made. Contractors will be required to 
comme..ce work on or beforethe first of August 
andemploy a sufficient force to insure the 
completion of the masonry on sections one, 
three and six by October Ist, next, and the 
remainder June 1, 1885; grading and veling 
on sections one, three and six b ovember 
1, 1884, and the remainder November 1, 1885. 

Proposals for grading and graveling will in- 
clude clearing, chop i grubbing, grading 
ditching and veling. Bids for sewer pee 
include furnis ing. hauling, setting, furnishing 
stone for and buildin protection walls. Bids 
for stonework include furnishing stone and 
other materials, excavating trenches and com- 
re the work. Bids for bridges will also 

clude furnishing all material and labor to 
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finish according to specifications. Should the 
contractor fail to nea with the terms of his 
contract, he forfeits the same and the Com- 
missioners and Engineer my relet the job. 
Payment will be made in cash upon monthly 
estimates of the Engineer, reserving ten per 
cent. until the completion of the work. 

Samvet Craie, Engineer. 


The above pike was sold, July 8th to H. 
Herkenhoff, of Minster, Ohio,. at the following 
prices : 


Grade and Gravel...... 


of 
ws 
- 
& 
5S 
eeeene Sf See. 


pS eee re 0.60 
3S are 1.00 
gS RE ae 4.50 
NEO MEOROOEY.-. .. 5... os oben ces’ 5.00 
Coping per square foot................. 0.15 
Wood top on Culverts..... ........... 1.95 


The Canal bridge was sold to Frank Thieman | 
of the same place for $5.25 per foot. 
me 


Impure Well Water. 





The Board of Health’s condemnation of the 
use of New York city well water by mineral 
water makers was anticipated by nearly two 
years by Mr. Carl H. Schults, who wrote in 
October, 1882: 


‘Tt is not safe to use well water except where 
it is proved by chemical analysis not to be in- 
jurious. These waters should not be used for 
the purpose of manufacturing beverages, be- 
cause they are too strongly impregnated with 
mineral matter. Croton is entirely pure in this 
regard, and the organic matter found in it can 
be absolutely removed. It is a practical im- 
possibility to manufacture asafe and correct 
mineral water of Manhattan well water, 
because they already contain an excess of 
mineral substances, which cannot be taken 
out exeept by the expensive process af distil- 
lation. They are used on account of their 
good appearance, only for cheap mineral 
waters, which contain more solid indigestible 
matter than some mineral springs. Dug wells 
are invariably contaminated,, but they are 
rapidly disappearing or being abandoned. 


rE 


Lasorers in Mexico fare hard. Tirty cents 
aday is the common rate of wages, and for 
that the natives are content to perfrom the 
heaviest labor. Farm work, mining, factory 
labor and domestic service are all alike paid 
low. The custom of making loans to laborers 
to be repaid by work is common, and tends 
material y to prevent their social advance- 
ment. The large factories are thus enabled 
to retain their hands as long as they desire. 
The iatter are not allowed: to leave their 
employment until they have paid their 
debts, and as that is generally impossible out 
of wages which are barely enough for support, 
Pr — continues a virtual slave to his 
ife’s end. 





WATER. 


TO WATER-WORKS OFFICIALS. 

Croes’ Statistical Tables of American Water-Works 
is the most complete Comvendium of Information con- 
cerning American Water-works in print. It was pub- 
lished one year ago, and is for the benefit of parties en- 
gaged in the Construction, Official Management, or 
Mechanical Operation of Water-works. If there is any 
such person, Civil Engineer, Contractor, President, 
Secretary, Superintendent, or Mechanical Engineer of 
any Water-works in America, who has use for the book, 
and who has not got a copy already, we will be pleased 
to send itto him on receipt of one five cent postage 
stamp, with which to prepay it to his address. 


Newark, Ohio., is agitating the question of Water- 
works. 

Tue Detroit Water Commissioners are replacing their 
wooden pipes with iron 


LANSING, Mich., is intending to put in Water-works 
either by granting a franchise toa company or other- 
wise. Would prefer to let a company have theright. 
providing a fair rate can be agreed upon for service,ete. 


Tue fact that shutting down the’gates of the Central 
Park Reservoir only one eighth of an inch, recently, 
caused numerous complaints from consumers, shows 
to what extent the Croton Aqueduct is taxed in the 
effort to supply the demand for water of New York’s 
rapidly increasing population. 


Frve large artesian wells in the suburbs of Denver are 
pouring 200,000 gallons daily into the Platte river and 
wasting the same. As they materially reduce the head 


of other wells whose water is of great use in manufac- 
turing, itis suggested that water-works company is 
trying to get a corner in that afticle. 


THE contracts for the construction of the Weymouth 
Mass., Water-works were awarded July 9th. The cast- 
iron pipe 3900 tons to A. H. McNeal. of Burlingtoe N. J. 
All else to W. C. McClallan, of Chicopee, Mass. The 
whole amounts to $250,000. Theengineer’s estimate of 
the cost was $296,400. 


Datxas, Tex., is suffering froma water famine. The 
supply is derived from a natural reservoir known as 
Browder Springs. A neighboring stream overflowed 
its banks during recent heavy rains and deposited so 
much mud in the reservoir that the supply was totally 
cut off. A pump has been put in, which will supply 
1,000,000 gallons of river water per twenty-four hours. 


BROCKTON, Mass., has been having trouble with its 
water supply in the matter of quality, The suppesed 
cause is the large amount of surface water from recent 
rains and a disturbance of the circulation by the addi- 
tion of 5000 ft. of new pipe. A $5,000 filter failed to work 
satisfactorily and is lying unused while the impure 
water at the bottom of the reservoir is drawn out 
through ai2in. gate. The supply is taken a* a point 
6ft. from the bottom. 


BE.tTon, July 10.—The final test of the water-works 
was made to-day, The first test was eight streams 
thrown upon four hydrants, at the four corners of the 
square, toa height of 75ft. from the stand-pipe pres- 
sure alone, The four streams were thrown from the 
same places to an altitude of 100 ft. with the same pres- 
sure. After this the stand-pipe pressure was cut offand 
the direct pressure put on, and twostreams were thrown 
140 ft. high. 


NEWS OF THE WEEK. 
Railroads and Canals. 


A Temporary suspension of work of the 
Georgia Pacific extension to Columbus, Mis- 
sissippi, took place July 3d. 


Tue work on the Cripple Creek extension, an 
important branch of the Norfolk and Western 
Railroad of Virginia, has been suspended. 


THE extension of the Lexington branch rail- 
road from Independence to Kansas City is 
progressing rapidly. 


Tue extension of the Gulf, Colorado and 
Santa Fé through Indian Territory, will in- 
volve the construction of from 250 to 300 miles 
of road. 


Tue Pittsburg, McKeesport and Youghiog- 
heny Railroad will issue $1,000,000 worth of 
bonds. The proceeds to be devoted to ex- 
tension. 


THe New Orleans Railway Company has 
closed a contract for the building ofa line to 
Shelby, a point across theriver from Arkansas 
City a distance of about 15 miles. 


Tue bill granting right of way through In- 
dian Territory to the Southern Kansas rail- 
road, a branch of the Atchison, Topeka and 
Santa Fe., has becomea law. The Indians 
have signified their intention of vigorously 
contesting its execution, claiming that it is 
unjust and injurious to them. 


Prince Bismarck has ordered the engineers 
to hasten the eeemenntios: of the plans for a 
canal from the Baltic tothe North Seas. The 
necessary credits for the construction of the 
canal will be asked of the Reichstag at its 
coming session. 


ConTRACTS were awarded for the first 19 miles 
ofthe Bremond Narrow Gauge to start from 
Shreveport, La., to M. D. Collins and J. D. 
Lynch, who have just completed contracts on 
the Vicksburg, Shreveport and Pacific. Work 
has commenced. Other contracts will be 
given out as soon as the preiiminaries are 
arranged. 


Track-Layers on the Canton, Aberdeen and 
Nashville Branch of the Southern Division of 
the Illinois Central have reached the crossing 
of the Mobile and Ohio Road at West Point, 
Miss., seventeen miles north east of the late 
terminus at Starksville, and seventy-two miles 
from the starting point of Kosciusko. The 
grading is substantially finished to Aberdeen, 
about eighteen miles further, and track-laying 
is progressing rapidly. 


Tue work of construction on the Pine Bluff 
and Swan Lake railroad has commenced. It 
will diverge from the Texas and St. Louis rail- 
road at Waldo, near Rob Roy and then proceeds . 
ina generally easterly and southeasterly di- 
rection by way of Lake Dick, Astor Point, New 
Gascony and Swan lake. This line, which 
peers through the richest cotton section in 

e Arkansas Valley, will be completed by 
January Ist, 





ENGINEERING NEWS AND 


‘Tue nineteen branch lines of the Union 
Pacific have a total mileage of 3,000 miles. 


Tne Tron Gate, the famous rapid or cataract 
of the Danube, is to be removed. The Hun- 


garian Government has appropriated 10,000,000 | 


florins for the purpose, and a canal wide 
enough to admit of the towing of vessels will 
be opened. The work will take six years. 


Tue engineers of the Pennsylvania Schuyl- 
kill Valley Railroad have completed their 
surveys between Reading and the Blue Moun- 
tain Gap, two miles north of Hamburg. The 
maps, outlines, ete., of the several routes 
under consideration are nowinthe hands of 
the management, and as soon as a definite 
route has been decided upon, proposals for the 
immediate construction of the road will be 
invited. 


Wueetina, West Va., July 10.—A certificate 


of incorporation was issued July 10th, toHenry 


M. Hoyt, B. K. Jamison, J. W. Jones, J. Dick- 
inson Sergeant, Thomas Graham, and George 
Biddle, all of Philadelphia, who constitute a 
company formed for building the West Vir- 
ginian and Ohio Railroad from Pocahontas, 
‘Tazewell County, Va., across West Virginia to 
the Ohio River at the mouth of the Big Sandy. 


WILKESBARRE, Penn., July 14.—The Vosburg 
tunnel, on the Lehigh Valley Railroad, 25 
miles north of this place, is rapidly approach- 
ing completion. Yesterday was a gala day in 
Vosburg, the tunnels from opposite sides of 
the mountain having been blasted through at 
4 o'clock in the morning. The tunnel is 3,865 
ft. long, 21 ft. high, 28 ft. wide, and runs under 
a mountain 365 ft. high. It saves 54 miles in 
distance, and was begun a year ago by Engi- 
neer Owen. 


Tue French Minister of Marine reports the 
following mileage of railroads in French 
colonies in 1882: Martinique, 304 miles ; Guada- 
loupe, 207 miles; Reunion, 77 miles; Senegal, 
10 miles. The railroad in Senegal (Africa) is 
under construction for 151 miles further and 
so far advanced that it will probably be 
opened by the end of this year, It will reach 
the navigable part of the Niger. A railroad is 
also under construction in Cochin China, 


Ir is proposed to have a universal exhibition 
of railroad material at St. Etienne, in France, 
next year. St. Etienne is a city of nearly 100,- 
000 inhabitants in Southeastern France, some 
thirty miles southwest of Lyons. It is pro- 
posed to have tracks in the form of an im- 
mense figure 8, in which different systems 
of iron substructure, joints, chairs, rails, 
a signals, ete., shall be employed and 
tested, 


Tur Milwaukee, Lake Shore and Western 
Railroad Company has its track laid to town 
46, ran e 44, and the right of way is cut out to 
within two or three miles of Sunday Lake, 
The company have a force of over 1500 men at 
work, and it is expected that the track will be 
laid to the Montreal River by August Ist, and 
to Ashland and Washburn by the first of Jan- 
uary. As soon as possible spurs will be laid 
from the main line to the different promising 
mining locations, 


THe capital stock of the Triple Thermic 
Motor Company, which was incorporated on 
the 15th by a certificate filed in the County 
Clerk's office in this city is $25,000,000, divided 
into 250,000 shares of $100 each. It’s corpora- 
tors are Aaron H. Burlingham, of East Chester, 
N. Y.; Andrew J. Davis, Joseph Whitney, 
George H. Brennan, and Charles L. Campbell, 
of New York; Stephen B. Puffer and Wilbur 8. 
Littlehaie, of Lowell, Mass., and Edwin E. 
Wise, of Chicago. The company will manu- 
facture triple thermic motors. 


LirtLe Rock, Ark., July 13th.—The Gurdon 
and Okolona Railway has filed the field notes 
and plans of their preliminary survey. The 
line will run from Gurdon, on the Iron Moun- 
tain Railroad, to Okolona, in Clark county, a 
distance of 14 miles. The company have suffi- 
cient paid up stock to complete the earthwork 
and bridging, and are now making arrange- 
ments for iron. They intend to commence 
construction immediately and have the line in 
operation by the Ist of November to South 
Fort creek. 


THE Croton Aqueduct Commission on the 
16th, voted to build the new aqueduct at a 
grade 10ft. higher than the one proposed. 
The object of this change is to enable the 


commission to make use of storage reservoirs | 


above the Harlem, which the grade formerly 
adopted would not permit, The commission 
also received same day the last of the property 
maps, which includes the land between the 
Pocantico River and Ashford Station. Legal 
steps for acquiring the property will at once be 
taken. Itis expected now that the first shafts 


of October next. 








'almost extinct. 


|of cable railway are to be made of it. 
‘object is to reduce the friction and conse- 





| bearings. 
for excavations will be down by the latter part | }, 
| Pittsburg have gone into the manufacture. 


Tue first shipload of railway plant for 
Suakim left Woolwich Arsenal recently. 


Tue Government of India, which controls 
and operates the greater part of the railway 
system of that country. has determined to 
adopt iron freight cars,and it is advertising 
for contracts to furnish 1,000 cars made of that 
material. The specifications require a 25 ft. 
open car, resting on two trucks. 


Tue Suez Canau.—The gross revenue of the 


|Suez Canal Compary in 1883 amounted to 


2,740,934/. After provision had been made for 
working expenses, statutory allocation to the 
reserve, interest at 5 per cent. per annum 
upon ¢:pital, ete.,a balance of 1,434,542/. re- 
mained available for the payment of a further 
dividend. ‘The total distribution upon each 
201. share for 1883"has been fixed at 3. 11s. 11d. 
This is equal to about 17} percent. per annum. 
In consequence of the appointment of some 
additional English directors the number of 
members of the council of administration has 
been carried from 14 to 32. 


Tue St. Joe, Mo., and Eastern Railroad Com- 
many has filed articles of association, the fol- 
Sorter gentlemen being directors: J. : 
Bailey, Charles MeGuire, W. R. Johnson, F. 
M. Posegate, J. W. Boyd, O. A. Sandusky, R. 
H. Fawcett, St. Joe; J. P. Richardson, O. W. 
Noland, Daniel Clouser Halleck. K. M. Woods, 
Jr., J. Barnard, Smithville. The road will 
run from St. Joe, near Lake Contrary, thence 
through Halleck, Camden Point and Smith- 
ville, a distance of forty miles. It has been 
estimated that it can be built and equipped for 
$6,000 a mile, necessitating the raising of $240,- 
000. Provided that work iscommenced as ex- 
pected by Sept. 20th, the road will be completed 
in a year. 


Q@neE of the most remarkable instances of the 
transmission of powe1 by electrity is that pre- 
sented by the electric railroad in one of the 
main cross-cuts of the Se colliery, Saxony. 
This crosscut is 2,362 feet long, and is the out- 
let for the coal mined inthe vein, the quantity 
delivered to it being 600 mine cars per day of 
sixteen hours, each car weighing loaded, 
1,594 pounds. A train of 15 cars is moved ata 
speed of from 7 to 10 feet a second, the steam, 
engine at the mouth of the shaft making from 
225 to 259 revolutions during the run, lastin 


ifrom three and one-half to four-and one-hal 


mirutes, through the crosscut. When doing 
this amount of work, the steam engine de- 
livered 11.2 horse-power; or, assuming the 
friction of the engine’s gearing to have oc- 
casioned a loss of twenty-fivd per cent. the 
power actually transmitted by the electric cur- 
rent to the locomotive was 5.22 horse-power, or 
16.6 per cent. An estimate of the cost shows 
that there are probably many cases in which 
the transmission at power by electricity would 
pay well. 


Juty 19, 1884 


Tue Age of Steel has published over ninety 
letters from leading manufacturers tending to 
show that the business depression is not as 
bad as generally supposed. 


Tue new dynamite gun, so called, is really 
an airgun. The dynamite is in the bomb dis- 
charged. The experimental gun was of 4 in. 
bore and 40 ft. in length. An air pressure of 
500 lbs. was used which threw a shell contain- 
ing 16 lbs. of dynamite a distance ofa mile and 
a quarter. 


THe Wyoming Development Company of 
Colorado, has in hand an irrigating cana) 
which will cost 500,000. It runs through a 
three quarter mile tunnel which will alone cost 
$125,000. It is expected that 60,000 acres of 
land will be reclaimed. 


A ComMITTEE appointed to investigate the 
discharge of sewage into the Thames river has 
reported that liquid entering at Barking is 
transported many miles up river in the face of 
the powerful descending stream of land-water. 


Tne Delaware and Chesapeake Improve- 
ment Company are working out the contract 
for dredging a channel 300 ft. wide and 10 ft. 
deep at low water, across the bar in the Dela- 
ware river at Philadelphia. They are receiv- 
22} cents per square yard, and are dredging to 
the depth of 12 ft. to ensure the depth of 10 ft. 
after the action of floods and tides. The work 
will be finished by the first of August. 


EXPERIMENTS are being made both in this 
country and England, with a view to deter- 
mining the relative effectiveness of gas, oil 
and electricity in lighthouses. Gas gives a 
light of great penetrative power but with 
much heat. Electricity is very effective in 
clear weather, but is apt to flicker and fails to 
penetrate through a fog. 


Tue board of Public Works of Minneapolis, 
recently awarded the following contracts: For 
naving St. Peter Street with granite, William 
Forrestal, $39,300: for paving with granite 
Proadway and geen streets, Andrew 
Jacks, $28,800; for grading Oakdale Street 
J oseph W. Smythe, $14,445 ; for construction o 
sewer on Oak Street Stockton and Lindquist, 
$1,751.25; for same on Jackson Street, J. W. 
Doherty, $1,093. At the meeting, the following 
contracts were given to the City Attorney to 
be drawn up. Construction of sewers on Sev- 
enth Street, from Jefferson to View, Stockton 

| and Lindquist, $18,594: same on Western Ave- 

nue, from Seventh to Von Minden, J. W. Do- 
/herty, $369; for grading Locust Street from 
| fourth to Seventh, Patrick Nash, $1,775; same 
with Josette Street from Dayton Avenue to 
Fuller Street, Peter Thantholt, $2,965, and 
same with guttering Rondo Street from Rice to 
425 ft. west of Louis, Carl Boher and Henry 
Justus, $2,400. 


Abstract of Proposals received and opened by Major A. Mackenzie, Corps of Engineers U. 8. 
A.. Rock Island, Ill. at 2 p. Mm. July 3 1884, for construction of four (4) dump boats for use at the 


Des Moines Rapids Canal. 


Name of Bidder Residence 


Metropolis, Til,, 


Alfred Cutting, 
Dubuque, Iowa 


Hansen & Linehan 
Edmund J. Howard, 
D. 8. Barmore & Son, 
Van Sant & Edwards, 
H. 8. Brown, 
Diamond Jo Line Strs., 
M. H. Moore, 
Allen & Blaisdell, 
Luther M, Emerson. 


J. Eckhardt & Son, 


Le Claire. Lowa. 
Quincey. Illinois. 
Dubuque, Iowa, 


St. Louis, Mo., 


Tue Grand Trunk Railroad of Canada has 
under discussion a project to drive a tunnel 
under the St. Clair River about 1} miles below 
Sarnia. 


Miscellaneous. 


Curcaco is to have a new school building to 
cost $75,000. The plans have been prepared by 
Architect Flanders. 


Tue British trade in iron rails has become 
During the first four months 
of last year the export of iron rails was 11,057 
tons. For the same period this year only 4,i49 
tons were exported. The export ofsteel rails for 
the same periods were 246,536 and 171,355 tons 


| respectively. 


A new use has been found for glass. The 
pulleys upon which the cablesrun in eyetems 
e 


quent wear. The pulleys are not solid glass 


' but consistion of a skeleton wheel of iron sur- 


rounded by a glasstire and running in glass 
Mr.‘y. J. Hardin of Chicago is the 


inventor and the firm of Atterbur Co., of 


Jeffersonville, Ind. 


Davenport, Iowa, 


Delivered at 
Keokuk, Ia. 


Delivered at Points named below 


| Metropolis. Ill,, 


| Dubuque, Iowa, 
| Jeffersonville, ind. 


' Le Claire. Iowa, 
Quincy. Il... 
ubuque. Iowa, 


| St, Louis, Mo.. 


5900 00 
6000 00 
6500 00 
7300 00 


| Quiney, IIl., 
| Davenport, Iowa, 

Tue award of contracts for furnishing trap 
rock blocks for use in inverts of large sewers 
in Washington, D. C., was made recently. The 
Washington Granite Company secured the 
contract for furnishing 400,000 at $44, $47 and 
$48.50 per 1,000, and the Richmond Granite 
Company was awarded the contract for 150,000 
at $43.75 and $44.25. 


Contracts For Sewer Prez.—The District 
Commissioners of Columbia awarded contracts 
| for furnishing terra cotta pipe for sewers as 
follows: 

Tothe Akron Sewer Pipe Company, 12,600 
feet of 15inch pipe, at $3,780; 6,000 feet of 
2linch pipe, at $5,100; 7000 feet of 24x6 inch 
branch pipe, at $9,900, and 700 feet of 24x 6 inch 
pipe at $1,540—total, $20,320. 

ceMahon & Porter, 20,000 feet of 12-inch 
pipe, at $4,800, and 10,500 feet of 18 inch pipe, 
at $5,250—total $10,050. 

Junction blocks : Potomac Terra Cotta Com- 
pany, 16,000 feet of 12 inch, at $5,680; 3,000 
18inch, $1,440; 1,600 21iné¢h, at $800; 1,000 
24 inch, at $1,100; 1,000 12x6 inch, at $400; 100 
18x6 inch, at $1,120, and 500 21x6 inch, at $750 
—total, $40,840. There were six bidders in 
this class, 
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